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Abstract 



This invention describes processes for producing mature human members of the NGF/BDNF family of neurotrophic 
proteins that are fully biologically active. In addition, the gene encoding human BDNF and human BDNF are disclosed. A 
previously-unreported member of the NGF/BDNF family of neu rotrophic proteins, NGF-3, has been identified and a portion 

m 

of the gene encoding for the NGF-3 has been described. I 
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[ttJiE] 4«WB«C«*«Cjat«cNGF/BDNFW<D 

rat httigsRStt* >'i*K*£Kr«fcaM)«&. 

t hBDNF*jJ:tft hNGFSa-F-rsa&F. C 
ft* N G F / B D N F «f <Dj*feg^8tt * > ^ B 
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[«*3 n mi ^tmsspw ssss t f sss* 

mi£#£B^ (BDNF) *3-FT4»£?\ *fc 

«-E-<0^^(*t L < tXSEBft. 
[115*32 ] 1 9 efflOG*A-CK*gW.fc. H5*3 
liB*8©b KJK*^}*^S^B^ (BDNF) 5a- 

[§15*33] 6 6 8{4CDG%A-Cg^^.fc. 

1 128© t FISE&*t<Ml£S14B* (BDNF) £3 — 

F lSS*?$i^»4H^ (BDNF) * fcttXWWKtl 

|BI©*>'<9Jt. 

[ia*35] rsy^eeo-'-ty^^^^^-^-cM 

* (BDNF) . 

[H5*36] rsyK2 2 3©T*¥->tyy>-c 
«*»*fc. K*^4fe48©B)e»t hjg63fetm^*ft 

B* (BDNF) . 

[H5*37) Hlfcfl*T7ay«EHI*»6rtSfchK 
i#fWl**4B?- (BDNF) MR#SA:(«Qm(C 
taB©*^*©. 

[1**38] 7S/R6 60^'J>4y^i>tI 
(BDNF) fftgft. 

[ti5*39] T5>-^2 2 3©r;i'¥->% , ;t?>T? 
B*fe*;fc. »*37gaiS©t h«3fi*}*g58SttB^ 
(BDNF) MB*. 

[St*3l0] inMB»9DR(c4sC>-CI: hmf^Ktt 
*ot : iTSSir^f Ff •5iIfc?-*'<**- 

m 

[ii5*3ii] ifiaM^«*ixv i >; tr • n (e. 
coli)©»-C**. H5*3i oisiS©^a. 
[W*3l2] fJEfc >/<*)(*NGF 

[§»*3i3] friat F»g*«tt* >'-c»Xft>B D N 

ft?**. si5*3i otass©:fr&. 

[Ii5*3i4] miiafc Fi>f^«E*>.'^ff#NGF 

-3***. ia*3i oe«©m 

[ IS*3i5 ] la 6 K^-r &®E*J*> <E>f££ t F fSfj N 
GF-3£3-F"rSit£^. £fc«-?-©§!2gftfcU< 

C»*3l6] E7KljFTTSyKiB9>J*'6E?^t hfi2 
*SNGF - 3£fcteHim«CtHI§J©*>rCi'St. 

(M*3l7] H7(Cwtr5-/«EW*6fi8*fchN 
GF - 3Uig#*fc«HBKKOfHP©* K. 
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[§t*3l8] ?«i*»4$>^j?£f5£. jSjcStt 

:£T©iiya2>A*mKx*Jl<¥-to«c&k3c£Lfcj& 

[it*3l9] tf^aSl£ai»*i^©XS : tM&MBR* 
io tt*>>>**»0^*r£r©#?rt:b£tf^|B|y;* 

tn . 11*3 i 8 ia»i©»,g*§itt* *w*i|£ • 

[ 8*320] Btriesic«i*354ffltmw^frTtci«f $ n 
•s. m*g i 9ia«s©»iS^*ttf a*n£ • ac 

it*31 9ia«©t^**tt*:ws*S*S£ 

[115*322] stria y *j a -;i/#*KH*i!j< * * u > 

fya-JUT**. ff*32 1 letS©?*M^Saf >^ 

[§5*323] i?fa&®#lftia&&K£1WJfcJ:0SlS 
JM4i0*.SC&R:j:0att3*v5, Ii5*3l 9iat&©# 

[35*324] stna^i4Sij*5y7-y>ffiK«*fc«js 

30 S*«2 3ia*S©»S^Stt^>^ , i'M=&S 

9>\/Z**>. isZfs&tMisZf 5 if* 
311 9S«©»M^Sttir>Ai»B5»4 • ffi5c^-5* 

CIS^26] Bina^*-JU^b^Bj*i->^7 i 'f>S 
fc«i?^*FU-{ F-;l-T*3« HMQIl 9fBi&©?«S 

[It«fl27] ii^JSl 2©^K«fc»)StS3t\rc4«j 
40 TWKrittJSNGF*. ltgL/^SSiSr'i±©ffi{**«:$ 

(I«*^28] t F B D N F£ t ff« 

U 5 SI?»J±©ffl^*K:S^TSE^ifflfiXft. 
[11*329] S?naBDNF*Sif*31 3©7^{CJ:») 

[flt^930] 4*HtttKffitt«c t F NGF - 3 £, St 

Clf5*33l] fTlBN G F - 3 *i»*3 1 4 ©tfffiJC «t 

*)Sja$n3. ft*33 0ia*8©s^ffl^«5. 
so [18*332] E.ayrtT«*8W.K:j:»)»HStifcfc 
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v&m&zmmziT&x&ix •. e.=> yjcjroiHi 

$nfcB5IENGF*. 8*JW^fR$W2 0mM*'i>K 
i-h 'J^A. «pH3. 0. #CC#j0. 6mg/ml© 
i§g.iv®M3it : 8*^J3?3^fri Ml- » 
pH8. 5. ^xTBiilEig&OpHfcitf : iKl 5 — 1 
5mM©iSg[*ry?-th U-f h-JU*Jni^.rBijieNG 
F StStcI, ; ift 1 5 - 5 0 mMCjgg* VWtiiMO^ 

m. 2-4. 2MJ5U5^W1 OOmM Na.HPO 10 
, . iftpH8. 0. ©Sj«*fflC>rNGFOBirsESffK€r 

StLT^2 - 3 A >*An*.TIiraaNG F©i> 
a FfflSSJftfcWSEStf : *L,rii?f£JglMl-£13» 
*»6OTENGF*|i»r* : C ££#/Crj?S*;fr8;. 

fcfc HaaSNGFtffOfcte*. ^©BSBiFfSSWi'S 

^hfcMENGF^WlT^jgjffiCci^* b U-f h — 
Jl>£ fctt 0 - Jltr -7 H * v : fitrf2i§i8K: 20 

l ; ^^•/>afc«2->;i/*7"hi^i'T2>%»n 
BMSl- : *0?ftlB»tff£n6**&fmNGF«J|l 

arr * ; ct*4w«*m 

Kffittft fc r B D N F «d#T«EXIHJA«rOfim. 

t v b d nf ^mirhmwmmoMm 30 

a. 

sttfcisttft t h n g f - 3 td*? sE«fflfii^©^ 

CW5J9S38] »il^^&£te!lTSfc&©£^W 
E^ffl^!BJ©ffifflS. 40 
«|K:J:0ie!l3*ifcfc rNGFfci^W 

•rsE^ffi)t»©ffifflffi. 

[oooi] im^MD WWW. SMMWctStt 

&**Lfc, t FNGF/BDNFgf©f*g^S14^> 

9Jtt. c©f¥©*>^*g©cft$-c$£?ft"C<,>fti,> 
^ws-shjeu *>oM^rcti6©^>^"i'W*4 
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Cgl©HlD tmmm&m* (neurotrophic factor 

> vmsx t tumtmic <t ■? -cms s hittmms. 

^JiSi^t^fil^-rSCi-C*^ (Varon and Bunge 19 
7 8 Ann. Rev. Neuroscience 1 :327; Thoenen and Edqar 
1985 Science 229:238 ) . CCD&m&tefi&MtyTLlC, 

3$ (Appel 198 1 Ann . Neurol oqy 10 : 499) . 

[0002] m&mmm&R&miBMWMRK 
Hft smetsMfii? (xh&s * ^©miMjjatcsij* 

KETCBUaf*-. fiEo-C. tt*ft^!B©}»«*fc»«# 
tt. ©lift SttH3i§i1$BT iT 5 C £#8 

[0003] iffig®f'M&&H£H : ftt. E»Mci»-n 
>«St4«r4>oCi©52*»{C > »MfteRcttfli-r«(CJi 

H*BHRR:a«M"Kia-CS«E(/ <«*.«. Hofer an 
d Barde 198 8 Nature 331:261; LinP>198 9 Science 24 
6:1023 ) . U#>«>t hiffl»Baffl©fc«e){Cfflr*(CBA 

C o o o 4 ] r s smmiiicis^xffl&tjiM&ifiaiZ 
tfi. mm (Hwrrw) ffl©to§tt-^-a>«: 

(Lei brocks 198 9 Nature 341:149 ) . Ctlh(02WM 

vwmmmim+K : ( 1 ) t*,s^ssiF (ngf) *j 
.fcy (2) m&mimmm* (bdnf) x$>z. 

9i6^K. NGF£BDNFttW:fr£fcJ£«W*#l>85 

vmti>x&sL$ti. *©acne©iwg#ttf >^<* 

SttHT-*^"f * (Edwards et al, 1986 Nature 319:7 
84; Leibrock6l989 |5|±) . CtlSr«Cffi§Sil/cN 
GF/BDNF»©»BSI!«tH-W)^>'<-oaef 
tt. NGF©JS^-*st hia<7©ai$!jt£ J Pr*r) (sc 
ott6 1983 Nature 302:538; Ullrich h 1983 Nature 
303:821; Meier h 1986 EMBO 3. 5:1489) . *l/rB 
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DNF©*^**»^r*StC**ftl» (Leibrock 
*=>1989 H±) . aaBNGFijaa»BDNFi©B«:tt 

«*%©J«36NGFfcJ:^BDNF«C*Jl»t:HRUrc» 
£ ( Lei brock6 1989 BLh) . t FUSION GFiBD 

NF*tfctti/c. «oa«tt«amrdH7«:#j(E(34i 
c n 6 2 * >/< ^a<DH^7c«a^siH u n» « 
cms (p i) *#wr*. 

[ 0 0 0 5 ] N G F ttd>tt < i t>SJgfTlg<0 3»J >fE«J 
^^^U>^i^rc0WS^#ttS^'C*^, (Hefti 

Will 1987 3. Neural Transm. Suppl (AUSTRI 
AJ_24:309) . 7d>?/WvH»©iMf*Wt3#S % N 

^siWteicTOBcosiaiBaofciBa ■ tats* 

SIOSH-CASi^iLfthS (Hefti HiV Will 1987 

ibraSSStirC^ (Williamsfrl98 6 Proc. Natl. A 
cad. Sci. USA 83:9231: Hefti 1986 J. Neuroscience 
6:2155; Kroner 1987 Science 235:214; Fischer^l987 
Nature 329:65) . 

[0 00 6 } &w?\zimwm<DmL~*~v><D 

fcAOWaSaHtB^T?** (Barde 198 9 Neuron 2:15 
25). Ctlfc«-J»K % BDNFttt»*l>*ft5K«»S 30 

JftBec»fflr*4C 43^*^5 r*5 5 (Schaumberq6 
1983 "Disorders of Peripheral Nerves" F.A. Davis 
Co., Philadelphia, PA. ) a 
[0007] BWMCiHIi Sh*. ^±lc£»W 

«cfSttr, ^«JCftfi53tirC^OS@»NGF*^g 

B6C*5C-t4NGF©«*ftiL»3HS:ia»Ur(r^, BWH 
#f*&g8SIEP8 9 1 13 70 9*»*#JH§*lfcC>. £ 
«flfiW«cjgttttfl»NGFB, b hSfcttttttNGFS 40 

3 Edwards6 1388 Molec. Cell. Biol. 8:24 

56 ) o frfrSJRTtt. ttAfc^NGFftKtttf^tt 

CcStt&JttRlNGF«£tfrrS. Irfthtiiflh, n&m 

mmi&te u*l \mm<D ami* o © * *mir 

tr. 

[0 00 8 ] ttJSftlC, SfflMcDj: ^ ftM$iliflS£<£5 A 50 
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3»*r«:-««c|BR|<0 9 v A^fc 0 *®cd 
SCO. LfrLfc#6, S^fcSWWWSttr, flftttt 

tc<sts$ tir c»ttc»«»N g f l *> hm\ttfm 

9HURBBII3nri»ftlr». *^^H1*»» 1 2 2 0 7 
3 6^KmB8^#H^SJrtl,><5. U*»U jggS 
ft/c*>A£@£B£ (refolding ) -r*2nfettfljfc« 

ctSJvco&c*. cosfettWtfo&A,— teWccM^^ 

aWCfiWH U B8«'t fcWIjHK: $ -e $ a>©a 

[0 00 9] ffiltt. J:9/hSl>jEll>^*>;i?^ 

F*tforNGFIIB**>^^»DJ:9«rtW#» 

ft&te, «BB«cfiS3»NGF**«Stt*ft:«)K:« % £0 

NGF D N A EFJ©«J»: 3 if £ C £ tt&S 

-C$>£„ Cn^xi/x «;t7 • n«; (Escherichia col 
i) TffofcHtett, JtKW^a©fiS«it hNGF^> 

Iwai6 1986 Chem. Pha 
rm. Bull. 34:4724; Dicou6 . 138 9 3 Neurosci . Res. 
22:13;EPffi®3f£l 2 1 3 3 8#*#JH3ftfclO . ^ 

»ct> % mi(cj:0^dnfc»>/<^l(tt£«riw» 

[0 0 1 0 3 fflmmNGFZ¥t£3rZ7u 
*iW»a«»3 36 3 24#«:iBttStir*t0, ecr 
ttmprc^g $ tifctim ngf ^^(D&m^mrm 

fflSS^S^il5fi5t?*0, O^O^+^MO^NGF 
tt7^^^ -{ v-j«o}ftK«:^t? $> Z t&toti Z<D 

sa»NGF*JA#r*tt^cttt, r^M-f^-asfi 

^-SiL/'C, the National Institute on Aging (14 

r>Xftffi$tltc (Phelps^ 1989 Science 243:11 ) . 
[00 11] H«©«»±©Hlt*SNGF/BDNF» 

^6tlS* 5 6"C*5 (Angeletti 6 1373 Biochemist 
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P£ 12 :100 ) . 

coo i 2] tofrzmmm.*>>-i?mowQiti6m 

SCi*igSU^-C*5^ : ( 1 ) NGF/BDNFP 
S*ift*ttta<IlLfc*ffirNGF*iJ:tfBDNF«:* 

^Kia{&#*s*>>-«i'S©PB£. ^stteic;^* 

S: (2) NGF/BDNFafOWBSBIttt^W^Jf 10 
DNFfcgfr) ©Pis. 4t**J:cfltl£ft£ : (3) N 

G F /B D N F g*©}*!!^*** *®©ffit©T^ 

to»rtfi*3- f-t safer mtcfrfrzmwr 

^ro*>/<*1l*=i-Kr*t hafef) ©#SfcJ: 
cm^iS: (4) t*i*b©b h Jr>^5»»©fiESi (7* 
u*vi'yir*$:Vtc) jm*2>mc£m?*>. E.coli 
OJ: 9ftatt«!<tiKM*ftiUS!l3R*«fir *fc»©fc 
h®e?©®ffl^S : (5 ) £tt¥fttt3»£tt*m93 
tfSfcJ&KNGF/BDNFSOttiBBfcStt*^** 20 
©*>A*£*H£f fcitf (6) NGF/B 

DNF»©»s*«tir>^i'a©i<>-rn*>ia*)fctt 

C *i e,© * f H©ffiKOll*b**» h ft Sttig^W 

CSH2fflS3 NGF/BDNFS©^^ 

Sc. thBDNFta-K-rsaeWMWHBWfcJrO 5 
thBDNFC^TS^^JiJ. #cflcc©S¥©#ig 

(NGF-3*^) *a-F*S«fe?<DS»B*«* 30 

«fccHp*>s *>'<c?jtoft£7 5 -/wsiwr s. 

[0013] SW©J:l>lfflBtl&3t3$. ftCCE.coliKl&tt 
S N G F / B D N F f?©f*g&#tt * > * HWISSitf 

tc*r§14ftfiSt&fc FHnlgRittt* >'<»ft(c£t&ffl§ 
14£li«3tfS#?£#sa*SSftS. J:*)mD(C«. NG 
F©»i36ftt*J:V*IM6WKfiStt'5t»*Oft:fc hJ£& 

NGF©«6»Wfts^*iiai8sna. cc-tngf-3 

iPftfhS. NGF/B DNFff©?*i^Stt3f>^i' 
HOWlifrKtt^SftT^fcl^Wi-ffHJEStt. N 40 
GF - 3 *a- FTSb hJt&f©«»E5>J*iBIS3 
ft. •€-l/-CNGF-3©«B£T5>'»Ef>J*sa»3n 
5. 

[0 0 1 43 Sfc. I^S^Sftttt^tettge 
*K3«h 5}*iS*iJa©^ttte«fc 0Wb«fi6©fiT%i&gt 
■fSfc»©E3iS««<b bT««I4>SNGF/B D N F8 

©ftg^stt* >^*w©-r^r©^ >^-©«S8e© 

fetSKW^S b hJH&fcmi*lttB? ( B d n 

F) *n- F3"Safe?\ ifc«C 1 9 6fiMB«J:V/*/c 50 
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tt6 6 8&©G*A-CE*fc*fcC©EPJ*iB«U 
MftRLTHS. HHWKHltC^ShSrs 
^WS>W»6«*J«St h)!M4*#ig»«4Hr- (BD 

nf) . &t«c7s./g6 6©.''<';>£;<?*^>-e§ 
ur/Sfcttr s ^1E2 2 3 or 

y>-CKt»*fcC©^IJ*)iBtWS. fcFfiEsSNGF 
-3tSH7K*StiSTS^KiE5lJ*i5fiJt»). b hj&gj 
NG F - 3 *a- FT Safe?ttB6 (C7r;;*ftS&®E 

[0015] wsmmt* wtmim. ■ abets 
wws> a**. mBWBR«tdt^'Cd'Wcc»sn 

HWWtCf ^-C©I9I2 * A^-WJ?«t 

38EU7tf&*£ sr*s 0 ) ; * Lxmsmmftfrh 
s. 

[0 0 1 6 ] t htmsm/&*>>i9XOS!&&tlK.lS 

ttftse»3i0*ffisrsfc«)©fflKtffl]ia^i»« : fna* 
'situ**- F-raae?*'<i'i'-K:#Ai/ : irse 
afe^f ttnwa * * *©4*wwe*istt 

ftBSS£S>fi)«;*tf : *LTlW©*IMWK*?SttiWB 
tt«ff& • «J£T*C i**A/CJ*S. b h©ttnl^W 
*W«fM?Sft^BBHiiatt». K*t/9*ttH± 
©i§f*+«c^!g)^fl«j{crSttft bhNGF-3. bhBD 
NFfcJrtf/Sfcttb FNGF4SW-TS. 
[0017] ±»EMHK)BS«s J:CfJg(T©mi«Gtt 
tt*4S»R*»J:C«i?irc*-9-C. 4HtM$Lfc*IH! 
*$IJIlTSfc©-Cft^C<!:*a»-r^f'C*S. #?8*ffl 

»{ctt*ii*nr*o-w*DifiR-rsjsn*ias«^5w 

t>if r*iiw©ji3i*a»-rs±r{a3iO-r*s 5 , 
mmommttmn m 1 w. t h b d n f mma j: 
vfiisr 5 ^eiB?>j*^-r. doit (^a*?j/>y** 
WW j^b dn F©«isr 5 yK^'J«*^r^or* 
s. 

[OO18]02«. ^*i»-pT5T*ffll»fcE.coli 
K48tfSb hfij^ (ynHr»e/>^4SWfc) NGF© 

fflfglCCJ: <3 4jS Stift:^ b f-NGF ©^t4te«t 

T. H4tt. UnlWH^f *-pT5TCD(,»<o*>«)1$ 

fcfc©rttftli. NGFJfA«J«NGF/BDNFS© 

»<i^«tti»>^ , i'»©fes©j' >A-*^-r. 

[0 0 1 9] H5tt. imsm** *-pT3X 1 -2 
©t,»<-o*>©^|![«r^-r. ^SIi(i?g¥UfctCT^r. IE 
mttttmvim^fch<D-Cittj:KK NGFifAftttNGF 
/B D N F t¥©tWl:£gtt * ^M©ffi^©^ 
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B6B, NGF - 3(Dffl&J8E?i}£NGFte£& 
BDNFOB^J<b©tt«-C*S. sm-CTjklslLf+y? 
B7 S y»EPJ*f5^Stt SfcftKlfflC^* + v 7<D& 
mtcftgtZ (H7«r#JH) . PCRfciOSfcftfcN 
G F - 3 (Oa»«HK(«CB-R»3W5 1 t^r * 
[00 2 0]H7B % NGF-3(D7 S SMBV^NG 
F*5j:^BDNF<DiB^JiC0tb©r^€>o fiB»*>^* 
n<D$8M?itel&V7fi LX&Z> 0 BDNF*fcBNG 

F©j«EWfcfcc»rTOOTK>r***7 5 -/kbn 

GF-3©»JCBT5-/KtH--C*S. NGF-3©a 
JSEWCCfclirTBOTK^ftiftr S yjgBNGF t 
BDNF©W#©*tJo7 5 ^K<bl^— r&£ 0 jftMr^ 

BDNF. NGFfc<fctfNGF-3lC??«T*6ffl<D^ 

;* 7* -f>B 3 mm? ^x <d * D<4gtc* 

[002 1 ]H8B. bhBDNF»AM^M/c 
fcC0S-7ffliacD}fltB«!O. El 0-7 h 

Ell — 7 h VJEKMW^a-nvicflr-rs/^^ 

&x N G F - j6Sft»*flW. 
[0 02 2] HI OB. E 1 U7h 'JESM»8B- 

mm®&fotmffl£*7x?. hi ib. (a> io 

Ong©^ S4fflBKC<fcO^*Sti/cNGF*J!lP 

(b) 5^©, m*ffliaJc^o*M5n/cNGF% 

«B6cJ:04j*snfcNGF*««ji«cc©^7Aft«ti 

[ 0 0 2 3 ] m 1 2 B, fSSm©^S£ig^£i£ffi 
H P L C CCcfc C 4 * 7 At? £ n v h #v 7 y -(C^Hj 
feffi^^V^^aoSltya^ (214nmt 
CD3fe%Sg) ^tfT. aWHcWfeSnfcNGFtt»3 7 

SI 3B, a*r**C)f«««r**#S--fe7T 
a - xfT©*»«^ jS^»*«ffi HPLCtecfc9C4* 

?§gS^P7^-;U (2 14nmrcWfe*«*) 
S$Jfc||£3ftfcNGFBiKj3 7%<D7Hz h - h 

[00 24] HI 4 B, S-fc7Ta-Xttfi«»©* 
»S*il^«I«:a»aHPLCK:J:0C4*7A-C^av 

-)l (2 l 4narOj8*jtt) atiKCJV£3 

n/c n g f Btt 3 7 %<dt -b h - h v >i>x®n? 
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£t,>*>^*ftb*-*B, i£tIHPLCK:J:S*Pvh 
^77 ^ -*«cJBttStifcaBE«Cl?*snfcNGFO» 

cgiftS^s^MSJ *«9JojiiQi*aiiw*± 

[002 5] *$6S8B, $>Z> "m (family) " ©J*g^ 
10 NGF**J:CfBDNFB. fe* 6 *ft 6 

3 u fc»B3»tt* > * Ko-ssaij&r & t a*> ti 
i^*^<o»a«*tt*>^^»*»Sfc«)«:B\ c<z> 

NGF/BDNF SOfiEK©* 0 T *T ©flflUMft > 

20 [0 02 6] th*»ai**fcBfch 

ft*«a-r4R:BB D N F Ob hafe?*»SC 

«fl*blr^tO±EIBIK:J:liB % NGF/BDNF 

30 [002 7] £«Fm(C«Sftfttm9HlNGF«W6ti 
&C»il>5CiBCO^(c*$WS^:*&»S'C**. 
CO^^ffi^Mlrt-^S^B, flaftNGF*>A 

Ftcias^^^ci^r^^ll^^n hai;u*Hi»r& 

40 [0028] tommmm3 3632 4^tasssn 

l>4l>. CO^cih=i;UBiBpHtt:S6L (pH13j&i 

--iffli§cc<i:o*a$n/cNGFoiEb< 
^TSfflur(r*aiSpH^(0»KB, y;u^s>*s^o* 

7X/«7*> (JflStSfc hNGF*(C7M#S'T^) OT 

50 7f>-feV>Wm^7^>- hU^^->KS*f 
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<J^tFNGF*fc2fln»ET*) Oj£«4ft9«« 

i6BN G F ©4«*WJSStt<Dft 1/10 feBSS 

3 2 4^«cSSB3nfc7 r n FaiHt ^Cc^^jCc 

*«cB*+»T**ci#W6*r*a. fflftfttte 

frfr*^B£*it>NGFte5*<^rB 10 
fc. S*ffi©HH«JE««cot*rtt, H. Koh 
.no, Methods Enzymol . , vol. 185, p. (1390 ) £ 

[002 9] Ctl^>CD#^(C«^< S£±fc£*W5 

fcfSttr, <»»K»»s*ir^a^jsa»t hngf* 

G F / B D N F #©ffig<D * * »*EltiKc*»c£ 

1. b hBDNFOlflgt 20 
B D N F (DfFlgftfcJ: 
FT* b F«e?*S*fcA0tfffijWfttt3h 
«. *^W«b FBDNFOl?|g*fcJ:^m Htlf 

sai#»KsitftiM)* a. m&m 

MO b h fc J: 0 FSfiS 8?£E«rf 

JUSfCB. ^#BDNP*3-F«WB»01^© 
«Weca-^i»r. IflfiiRjl 5-3 oUtod&t.y:** 

*U**FBDNF- 1, BDNF-2, BDNF-2 
A, BDNF-2B. BDNF-3. BDNF-4&J; 
VBDNF -Ztfitttl$ti1t m Ctt60:/*BDNF* 
»;=r*#L/*-*Ftt, bFBDNFitef-O/l-ft-fe^ 

J&fflc^jifjy7-^^x^> • ■;y*5/H> (pc 
U 1f^^n->BPCRrffll^c2o0^7^v-pa 

a. 

[0030] co^*y-i>yr**tfciitt*^^ 

n->B, BDNFafc^O^iL/r^^neiOf^ 

©«877^>FSfct, BDNFCDb hjgfc?-* 
ffafc&fcb F^ADNA7-f^7 y-*X* r;-^ 
>#V%Z 0 thys&*u->(D-V''?>?n->iWm so 
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77^>F«, b hBDNFOWKttteiCFjaaBl*** 

9!OfiBK:d2 ft a b h B D N F <Dg«£PJfeJ: Cflt£ 

[0 03 1] 2. NGF/BDNFgpOffiB^#tt»> 

*»W©-Safi»filrB, NGF/BDNF»C!>H«ai 

*Wfl*J:tfH^*=i- Ff *t 
<D#ftjWB«Sfta. i»a<Db FDNAEWB, bhN 
GF*fcBBDNFiB-rftC^ C©»0*?5a 
HBEf«$»ecHLrNGF*fcBBDNFilBfe*»CCRI 

flw***:/**»*3- F-r«*««<Dfiatfl!)"r^r 

©Eaft?*a. ***1»K:BlfiU:©3C©Ct v -rtt 

jas&^Y*79*^r©#3B*iittffitt;75 

^■KWHSte*iyfi^«)l0II»tdtr7 5 ^KiB 
Mfcfctfa^fctHBtt: 73 -/ME?J*0^f -f> 
^©<£??i*ftfc{ig; ir>^^Jt^ifrOfcft©«Wctt 

[0032] a. cojo^o^a^sfca. m 
fi« 1 5 - 4 0 ttsomno^tt 

* y =f* * V** YiMm%s£V\i b NGFte^tfB D 
NF *a- Fr*^^J©^to J:OTIR«W«c»-? 

^rftMsna. cnecoNGF/BDNF^y^^ 

U**Ftt, NGF/BDNF»©y>^-©b H6£ 

h y/ADNAS/c BfWXoa * ©SO * 6 ft 

SSfLfcb FcDNA9-f*9y-«Ht»4PCRfc*lr» 

[0 03 3] »»»oaiI^©««^^©cDNA*«5 
Citi, (1) NGF*J<t^BDNF«cBB-rSy y-b- 
^^#NG F *$ A CXB D N F *ft 6 
a*3&>6PCRkiJ:0iWaS*i«:7^yv> hO^sr* 

* F**rac±#r*a ; fccfccx (2) mmo 
a. 

[0034] ttiasnyt^^ > h*^^^n-^.> 
F^^v-nK#ar*DNA»ii*aritt* 

>tcj:a^, **l»B (b) NGF*fcBBDNFi&»6 
^ ^ ^ p - > a fcfeO^JK v -y tr > J: 0 38 

*NGF/BDNFS©NGF, BDNF*fcB«>> 



(8) 



-3 19 549 
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NGF/BDNF8©SM >^<-r*S<kJHto*ia»^ 

[003 6 ] B. CV9mM&2&m<Dim*JB&C 10 
:/*P->£, NGF*tettBDNF«fi^F-CC«FW<0# 

ft/cN G F tecfctfB D N F > &it«S ftfcSrtt 

£j»TSC±CCj:*K NGF/BDNF#<D8r*>>* 

£r&*<, c©*ffirNGF*5i:CXBDNF4»4Si 
H£ 3 hfcflMBKffr ttBAHfcE 0 r * ti 6 CDlsJ-SSrSi 
sr*. ±iB<D^^icb hiifi 20 

[0037] c. com«do3sa©)ifa«a-e 

V-->#LX* NGF/BDNFR©**) 5*8rU> 
^ » <- * * O - >£o £ <!: £ t # V * 

to$7-{^7y-KNGF4fc(JBDNF43- 
FT*b hDNAS5»J©— AftDKlMIrb 
itfthNGF*fc»BDNF*3- K-T*«KSBW© 
««O«H¥te*0^*«fc*^t»rfWStifc. MS 30 
ft 1 5 - 4 0£S<D£]&* I/ * Utf^ F<D 1 

(stringency) £®T£#£<t. ^D-^ttNGF*J <fc 

/W^yf-fXr**. NGFteiO'BDNF^y-fe 

^9 , ;-t^^y-->y'f*ci«» NGFte<ktfB 

DNF^a->cD^^^y7'5>K^«6*roCC?l5R'C 40 
*tl%^NGF/BDNF«f©»Ol^>^-©ai 

err $> s * ir ^ *«&r &fcfcKEM»sr » 4 L/ , 

*Sli«lT-CtcJai6tlfcNGF4J±iyBDNF(Dae-T- 

[0038 ] C©«lW«03oo^ft»aa3:**i* 
b h jr>7^HoftlBfMsj:^jmM»«3- KTa«H so 
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^ttNGF/BDNFSOW^Stt^^^KOW 

[0039] NGF/BDNFS(W«BI»tt*>/^ 

3. JaTOWS«4rttWr«J:5«: % SsfcH6(cSW 
<t OK:. EiB>cc«SS*ifcct©3rjcc*df>^^KNGF 

?ftUfc«WEW«c»^»"C % JS»l*s±aWIB»NGF- 

fcNGF-3iifeT^##(CU-C^$n/t, NGF- 

3 ^ -/^le^j^s 7 jc^t o 

[0 04 0] 3 *^W«CCCcfEi6L/cJ*3^S 
NGF/BDNF«O?*B««4^>^^»0^^- 

£Uthjes*i. ccKEttSftfc* 4 

[004 1 ] J:0W*O«H-Cfflt»4 

*Wtlll»*J:»«l«©«HTflil>* -JWWCCS 

«Bitt«:*wrr*. W£b<t*> «rai»47o«a±. 

<fc9#£U< W8 0%KLb *fc*?£L<tt90%> 9 
5%$/c«9 9%a±r^^ 4*«csm«r^u-^©# 
«*«tt*>^^»J^*>^^K&0 5«6Lb«B 
CC«cMLfc*HH<DW#*tt* Dayhoff, At 
las of Protein Sequence and Structure Vol . 5 , p . 
124 (1972), National Biochemical Research Foundatio 
n, Washington, D.C. (##S3«i It C CKffifflKth 

^CC, 1 0 0 7 % y«<D«Sfc4ocD*F+ 9 ^4^A0 

£TS 2 oCDffiyiJ©^ 3 1 iWc&frr h T % swm® 

dr|i(cSfrr *tS#ioa«si6K: J: o r#8tr « 4t«i 

**WaE»Ofcir>^^»QJie 
[0042] 3. itfi^^ 

**KO-Safi»»«C*J^r«. NGF/BDNFP^> 
»g3i«4^>/>^«0^>^-©b hit&f (NG 
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F. BDNF*>J;y ; NGF-3©fc: hj§fc^£#tr) 
tt. SiIG^«:i0 3-K$nS^t rWH^gft* 

[0043] •€-ti-en©i*g^«ttd»>^-i'aoae^ 
t-s. tpfrmt& (UT-cmaicmi-rz) kb. ©jk 

■J-4fc©r ttttt»#. &©4>© : ( i ) 

L 5 •SffiJIlW&=i- FEftfeJiCWn- FI25U£i££-r 

fe) ««©ir>^*llA*tf*:3- K^SDNAlB9iJ©^ 
S: (ii) E.coliKJrOfi^KfJfflSii&n K>^© 
tr^F^©^: (iii ) E.coliK*jWS!8^©<fcl> 
SiR«r(Sji1'Sfcft©af?*7'-7-©^Wni; (iv) -e© 
&©jSSKJfcteJ:tf 4> n--> *K:fl!*Jfc8rU>*IIR8P 
(4©I*A; feitMv) E.coiitcfcttSDNA©^© 
J:t»IBB*fflM-S J: tifcStS©^^ * * - 

© i a^wi-e- n«±-N©DNA©if a : ^-a^sn 

«HK^nmNKcttofc. E.colitcteWSNG 
F©l^l*fe(T©jl«6Wl2 KB***. 
[0044] A. gift 

Sifctt£fiBDNAiB7lJ*<&Hr*&. *^©-|UfiSg 

•ctati-rs) shirts. -«a«^i7^«: 

«:©^*?t3EJaiaK:Jg^-Ci? -SDN Araferm : 

2. iSiiiiiB^»Lr*flD«f>'C«aiis**ci*«r*s 

(C©<^^-tSDNAig?iJ*A:«-?-©irlg* 

©B?ieDNAEW©i'n-->^ ; 

3. MBimS^'^fttfctt-eoMBtea-F-r 
SDNA£?i?tL5£1g£»^©. £ESDNAI25>J*J 
<fc u - J/ 3 >HR«*ff -T 2 $ -©&A : 

4. -<**-*iW3tf*-3*>'<***fctt*©IHR 
f*£2P13tfS^T^©7i£Wa©ig§ : 

5. JIB*>^*«fcB*OW«Maoi|iai:*l/-C 

9 c ©*©#S*MWStt*«#-r « *. is fctt4«r» 

[0 04 5] B. DNAKfflJ 

C©*ffi"C©fi^5&SHSna D N AE5»Jtt*J60(l 1 . 
2feJ:y ; 4-Cgft»«K:^G6n*. H6«t HNGF. 
BDNF, *<fcCfNGF-3*3-K**36£«c«WB 
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5>J*nW. Cft6©EPJfc«£jjfc*5«fcD t *aSDNAiB 

5>j. 4B«ty*n6©ifl^to#fea$Sh5ci*j«ias 

tl*. ^IEF>Jfctti*S«CcDNASfcfcl:4rV.&DNA 

[0 04 6] cDNA3rfctt*VA#";2*U*?FE 
5U(C «fc 0 a - F «.© <b l§J— © 5» a - f 

10 ©WlibT. Matteucci.M.D., Caruthers, M. 

H., 3. Am. Chen. Soc. 103:3185(1981) fc^tfBeaucaq 
e, S.L.feJrO'Caruthers, M.H. , Tetrahedron Lett.22: 
1S59 (1981). &CWCA BI*U^i'U*f FSfSM 

n-mt b r c c icnmic 4 o & * n * ) . 
[0047] cne©^fi£E?>J»«T-c#»-r-S5^*iH 
?U|3)--C*-3T*>. fu*?F*^-ct>r 
fe«t^. -3»MWic*ji»Ttt. *©£/£!S»J#*l£i8 
©A«DNAffiy^jl6ft*«>©4S&*2i'U3(-*F 

20 *#?r?sif£w:. cft&©g&siE?ij«cc{csaJKG 

^F*MS4LTT3-F^-5C<k*i«g3n.S. SJ© 

mmvu. * i/** Fssirrs^iSKW 
ffitarf f*3- f-t 

[ 0 0 4 8 ] 3 6fc, ■?■© D N ABe5W;£A#sI2?'J©8)t 

armsi • ffiSistifc* y 5? t> u** F©8fffrr&oT 
fe<kt,^ -SI!S.!§a«cte^-C«. -€-©DNAi5?lJ«cD 
30 NA-7W^y-*>e>^Stifc$(ISB»iK"C*-5. SO© 

T^y-a^SiSfts. c©nffiss«|-cwffl)&3!p*>s 

^-f^'J-CMU Wymane (1985) Proc. Nat. Acad. 
Sci. USA, 82 , 2880-2884 «Cf21S§hri,>5. 

[0049] mzowmm-z fts 

D N AEfllttt* < o*>©a<c«#*fe-C<# * C 4 

■S. b^cDNA7-^7'■7y-*^AO'•t^yyA^-^7 , 

im t m-s b ^ *d>ft < 4 *> i mvrfu - 7-*^ o r«i 
40 ^-cts. p r o-^4^-r5-?-©fie^{cj:-,rfne2 

*#aii/r. a^BJiartr-e-©jie?-%«^-^3# 

■5. 

[0050] jife?-E5iJ4i^5t • emtzmto-mt&z* 
^7-fe''fi-f>' yri'^3>©ffiffl(cj;s„ n 

^DNAE5>Itt. ^^BDNFCt^^JA^^itSn 

so BDNFiejijcifitiif^isis-rs/c*©^ 1 ;^^— fz* 
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9 f# 6ftfcWBKJi-tt*fc b h B D N F <D±$m®\* 

[005 1 ] WW4"CttiHf*J:9R:. bhNGF- 
3*3-F"fS^8SDNAE^J», t hfeJcCWftNG 
Ffe iC^B DN F©«Mffi?«*6saffl-Shte^ja* 'J =*" 

ftl* fc h N G F - 3 Ef»JO«WB(rJt*rae'r *fc*©# 

C R K «fc 0 ff 6 ftfctftMKti1:K t r N G F - 3 ©±#|g 
[0 05 2] bhyyADNA7-f^7';-^Ch6 
>/^??©^fr< <tfc-g&£n-- K-r&DNAE5»J«, 

tt«# <tormt£ft-ci>£e £©DN 

AiB^ftittTOHSSW 1 rffic-r S. 20 
[005 3] b Fy-zADNA^^y-frfcCfie 
©#&«:£ 9 *J|ISftfc, CCCC§fii£©NGF-3*> 
/<*K©4>&< ifc-aWa-FI-SDNAEWtt, ^ 

it/tSBtstvti,**. c©dna 

sffi?jfiaTflDsmi« 4 mar 6 . 

[0054] C. 

( i ) flffife WCE.coli 

*aWro«ffl^«HSnS^^3r-«Ctt±BODNA 30 

Sfr&fcoc t^Smr** : ( 1 ) *4>©?I££«Eai 
£WT* ; ( 2 ) BM©?I£rt«C5S5e o toKflsrfift • 
ti®3ftS ; (3) »fa©S£rt«:»3e-«r»fto 
55: ( 4 ) »&©«fe?^E^*ffiXr 5 <fc 5 fcffig 
3tlfcHffl^I««C^o*-jr-*^rr*: (5) DNA 

!W*fl»PI««C»«*=i--FrSv--*--DNAE5ll 
£4>fc< t fe 1 : *5£t>' (6 ) 3S¥*»SS3tf 

* C £**T* S D N ADftHTr £. 
[0 0 5 5 ] #^©^n-~>^^£-(£ffi*©t 

CCtt2c©fc©*J£*ft4 :MBS&?\ ^n* 

IE?*-?*-*-, #brew, 
tteWft. y-y-E^jfeiWHR*^-, »r*~ 
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[00 56 ] CC"C»G**^U^a>BiR«. tfefc 

.fcOHittWcjWistis. cn^flD^u— >3>s* 

©HHffJ&flftiB. Lewin, Genes, WMley & Sons, New Y 

ork (1983) urcc«:»ttK:i0ii*h 

[0057] ±fs^^ * - o^^mm.<D±m^jm 

Mittf. Maniatis^ Molecular Cloning, Cold S 
pring Harbor Laboratories (1984) {^ScMithXC 

[0058 ] KT©*»«2CCtt, *££fcb rNGF£n 
- Ff*ttW^J*d#fS 2 iSO^^ * -©ftt&tf 

T5T*jJ:^pT3X I - 2 iP^KftSExoTgSB^* 

<^^-pT5T : NGF©ffl§P£04 
K % -£LT^**-pT3X I - 2 : NGFE>$ffla5£ia 
5 GCthT. 

[0059] *mn<D?v--y?'<?5-<Dm^c& 

«^^^-«c*=ib:-ft©DNAEWi**iK: 
tfKTS^u— > 3 >«***PAT?**jauc3 £Cc§ 
*3ftfcv>. iM»S5aiaB»Ctt, ?&££4»#3rS©» 
JS^«4 * >/< * ft £^ * * - 3fc 0 Jt$^^S(c^i 
"T^-C^^^.. ^*-Kj»A-C**DNAEW03tf 

[0060] (ii) *<rMoM&$!l 
E.coWM®ft&fo&to\ t *XW8tZ<D&&Ltt^# z 

[0 0 6 1 ] 
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[006 2 ] 1 . Backman, K. , Ptashne, Gil 
bert, W. Proc. Natl. Acad. Sci.USA 73, 4174-4178 
(1976). 
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dasarian, M.M., Coleman, S-.fc^tf Timmis, K.N. , PI 
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portance , Timmis, K.N.*5«£tf Puhler, A. H, Elsevi 
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x= frsf i o i okjzv^vmm&zm^zv&z 

5. C<DRSF 1 0 1 QOm&te, ZftffiE.coMti*'* 

<D± C STi^/cJ: ViTac mm*®®? £ Ct& 
Sft|-C*3 5o {5J4&&6«!. E.coli t rp^-^ 
Sakagucki, k., Current Topics in Wicrobiolog 
y and Immunology 96:31-45 (1982) te£ZfC ray, G.L., 
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JStttt^a*-ir-4«iL«E.coli3S/c«i/* - F** 
X • r^V^tf* (P. aeruginosa ) trp 

S6fc. E.colitfM ac iafe?-fca85«rff 5fc«>K:c 
<D7vZ* Ftc&S8tiJ:9. 
[006 4] HRBffli£«&* >><**©W8rt»a 
* t> & *> * i: 5 ccs«ftfc«S©tt*(&ii^^ * 

B. E.collfrMfliLfc7**3 Fflt^<cJ:*JHME 
jfe£ft$3&HSl>. ffi^)t v Baqdasarian, M. . 6 Plasnrids o 
f Medical, Environmental and Commercial Importanc 
e, p. 411-422, Tirmris fcj:^ Punier id, Elsevier/No 
rth Holland Biomedical Press (1979) (0^%$M± 

<t#a*u>. 20 

[006 5] (b) ^JbX^gg- 
-Istf^tVfrLLXCD??* S KpUB 1 1 0<D&m 

t e.coi i<os# kjbi >T«»r £ > + F * * - t* , 

Dubnau, D. , Gryczan, T. , Contente, S. .te^tfShivak 
umar, A.G, , Genetic Engineering , Vol. 2, Setlowte 30 
^Hollander iH, Plenum Press, New York, New Yor 

k, p.iis-131 cis80) ore c 

fc^s*i*j:sfc..«*©a£*©iii* 

*$J:C«»CcMfli'C#*. B.X^yx (b. subtilis 

*R©£jjS&C|»LTB. MWoJtRftDNAW&l&a-T 
5 ^ y - y hew© <; #y - Att&aH»caKM& 
£ft£5o 40 
[0 06 6] Cti6©«W»©IE^»»*0<tta-T 

NA#y-*5~ tflHM3N*£*T£ft i/clact 
^u-*-«Wt«*iitf. ^-^y^-isjfflg^P 
1 a c*^l/-^-*&«IRStifcBlfll©^ 
-f^y *> F^O*-ir-tt % Yansura, D.G. fc<i:tfHenn 
er, Genetics and Biotechnology of Bacilii, Ganesa 
n, A.T.*J<fctfHoch, J.A., IB., Academic Press, p. 2 
49-263 (1984) bT C C CClSffliC <b 0 50 
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ft*) lc§2i£3ft*J;5K:, ^^m^^xmrn 
««6ft«ar«tfrf*c:i3&wstiri»*. E.coiicoi 

[0 06 7] (c) £P* Fy^frA^**- 
^OXh'J^A (Clostridium ) Ct<£*^fc*?S& 
88381©— OB, Squires, C.H. 6,3. Bacteriol. 15 
9i465-471 (1984) (#**|Ri L T C C fcfflMfflK £ 9 & 
£hZ) CcBBSn«^^5 Fp J Ul 2*rfTto 
tl» COflMBftBJ. Bacteriol .159: 460-464 (1984) 

ft* Heefner, D.L.6©#ffi«CJ: 0 * P* F « A • 
^-7',! (C. perfrinqens) lCfcW&&2tl 

#ffirc©iai; tet f afi£*©v*-f > • 

[0 06 8 ] (d) H&^*»- 
ffSK^AStt/cfl^DNAO^B, Botstein, D.fc 
J^Davis, R.W. . TheMolecular Biology of the Yeast 
Saccharomyces , Gold Spring Harbor Laboratory, Stra 
thern, Jones *><£tf Broach, if£ , p. 607-636 (1982) 

p>^xs F±tc»^st4^>^^sa&f*«w 

C<D2 s ^n>^7^ * FOMdtCBc i 

tt#**3*a*. Cft6©***-B#*l/<BE. col 

1 r©tWW9J:0W?*^ttJcrs&«)(c. pBR32 

2 A3Ko«HSja*> J:c^>«< <b «> i mmLwrnm®. 
w* l < bssol e u 2 ^aKMt«c^^rn csn 

ZttfZtctotC. 2 S*P>I2^J:k£t^©LEU2a 
[0 0 6 9 3 3ffl*tt^.|^*Stt5r>^^M*SI«««: 
-<^^-%E. coli (C^L, -E-C-C^^^-^SS^ 

(iii) Pf?LgfrMf3 

wmm& * »**n<D cdna bwumhirhc j: « 

*>^*«*H^oae : f&l/"ca4r6hJ:5. **i 
B Kozak, Nucleic Acids Research 15:8125-8132 (198 

7) (#*XttiurccR:»li«:tOii*tiS) cctaiR 
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(a) (vi) #flg) ©3- mtlZh-o^t-C&Z. % 
i^cDN Aia^J^^f SDN AMIRttJttt, Cuaren 
te, L., Cell 52:303-305 (1988)fc cfcO'Kadonaqa, J.T. 
h Cell 51:1079-1090 (1987) (M^i &#3££8S<!: b 

xcctmMictQ&fitiZ) cctaissnej:^^. IE 

^t 1 n*- * - fc J: >^ - 
^-KHfAr**. £>^d>S©ttfi!OTI^#ttIia© 

SG (Phannacia#*ai*§#2745060 1) <Cfc 
WSil^aCC^gBnJte-CSSCi^-CtS. 10 
tt. •?-©'<J'3'-^P.^3nfcmRNA*JSiE«:7"n 
■fe ^i/^ySnScfc^tC. Ausubel, F.M.6, Current P 
rotocols in Utolecular Biology, Wiley (1987) 
:SaK4L-CCCfc#ffl<c4»)iiittS> <cf2SS;*tt£<fc 

-5. -<i;*-BE. coli t?©«if*$J:c>*jMtR# 

T# S <fc 5 ct, pBR322 £#©}giS*a.&te J: uy>* 
< i *> 1 ooBiffi*m«ttv-*-**L J: 9. 
[0070] WiHSKgtt* V^®££Mf *£;£lyfc 

fcttAusubel £|5j±K:i2jB3ftSJ:5fcdh f rJiflSS 

%^ne^-rsfc«)©. KnUKu^i'*-^ (d 

h f r ) S£?©J: 5ft. K8tM&^.ffi©*i£iI£^£ 
[0 07 1 ] D. Tg£«/Bgj££ 

c ©<fc 5 k L-c&b hit* f $ -Bj^ftitiffflsa^ 
ASft*. cn6©e^ffliai*8ffi«i. sauna* fcB 30 

<be. coli mrnvbz. 

[0 07 2] ( i ) jggfr 

ftBttD N A£ i 0 &**>o*tl e>©jf£*«i:tf SW * 

"fS. #>#>3:fr£©01tt R.W. Davis 6, Advanced 
8acterial Genetics, Cold Spring Harbor Press, Cold 40 
Spring Harbor, Network, (1980) (&%%WlkLXt 

cccifcHBtc&oiisns) (cmsci*-c*s. -mm 

©@ffi£/r t fcse?^©Pig5#© 4 l x%m s n s 
©-e. mmwfow&ftx-mczc tftttm.-c3b*>. ft© 

HfoSSKfc^Ttt. iBffll»a£?#'<i'*-fc:>PA 

[0073] 1ffi^*ri*lttMM£*SfcHmtttf 
•C*-5Ci*SJfji-C*5. C©*-ffi-Cffiffl-rS©K:((f* 50 
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U>f*tffi&?g££ttl?&fc«£tmS#'a$;*tiS. hub 

7. • HzUti^X (Saccharomyces cerevisiae) i)^itl 

fciyi-Vx y tr • a y**S£Stts. f6©?si*fflj!a 
bs*i {cruras. 
[0074] (ii) m%M®mm 

•*4**-B , ;>K#rt'5'9 A: DNA*Cfc. xi/^hP 

-?*>©&&£«*: q^OMumBlciAT»S. 
Wa&tf&BAusubel 6H±KKttSnSJ:5acy>ll 

[0075] Mgmg&ftX-ibr) , LiPts c DN AE^J 

mm. bL&cztuce>. two 

e. i?WKffi »g nfamna©^s 

HMti. cti6o*m*H«Ki«inia«c«iM«rc* 

S^SSfC^^Cti. Wittf. Bergey's Manual o 
f Determinative Bacteriology, Williams & W 

ilkins Company, Baltimore, MarylandB. #^3t^t 

©^SKWJ"SI^SI©tt^«. Pollack, R. Mammalian 
Cell Culture, Cold Spring Harbor Laboratories (137 

5)*>6t#i=.tt. arntg%$mtbxmmic*zi<ct > ) 

[0076] DN AKJiJ©^lia@S«:£>StttE^©^# 
B. ^*Htyd*AStt**£fcB^**-*«t#£ 

f. SffS©^U-^3>S^{C^O. J^®iE^*>-J: 

fc-Ctt. DNAI£5lJ©^%ia«-r*Ji^J!3:Pfp^© 

$i±SCi. *iJ:CWO|gJ|^C** ^/ti'S*^©^ 
sRKi^e&giB^tSiW Lfcg©-S^»!«:<«R-r s 

4 . %1 L fc^^^. j» »g©S^ 
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«8t?K:Hig**f4* w<;'ft£#£(,-c-e©?§1£t»& 

u>f§te!tS«R:i&-CB. codt>/-5i'®«^a^a*>6 

[0077] **»5e©ttaec»-CB. daftffl&RStt 
*>/<fHB. 1B£8ffiMrt-ClHIb. KMHB*fcB4l 10 

C©C£B. -JRK, aa&y-^-EyijfSra-Krs 

DNA#£»©ffi»;t*>.''«4»Jt*3--KTSDNA«C 
[0 07 8] ##B3l!©*3ltJfeflS&{CJKB. St^ft 

/■C^StfCN GF/B D N Fg¥©-jt£ ft££ 

SfcB|jg>i*>;<*5tKot»rHgi**lS *>©©£*% 6 
D.NF) . 

[0 07 9] Si^-C^eSnfcd'^-'^gtc^i&ffitt 
fic^CiJCBB^LT^SS^J^O. C©«fc5&*ft!B 

«©#*u>-fflffifcftrtt. e. sn/rt-cagsttfe 

w^jrewao-c. awy** 30 

7^ FIS£©iEtt&ESteJ:O^Sh*£#*^S 
i§1*i:£fi-5C£#-C*S. 
[008 0] jflU»lSlCftT«, 

(l ) iKtrtr^sntoaaMtasaraso^** 

J:CH-#&35SW (W*B. U-^A^hx^y- 40 
y?* F-u-f h-;k SfcB5/*? , <f» kbut 

[ 0 0 8 1 ] (2) MMMfftttt* 

-jus?:^afj©y^ji/-7 •* FSttKK («*«, 

***>*fcB5'**>) ©*JniKJ:-3rK{frS. c 

t zb<D-c$>zmGv>zj\>y-< m&m&sti&. c so 
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©IgtC«fc-,T, 8iR©7 , n-fe9J'>^r}*g3iS^dr 

a©*njfc-cts. 

1 0 0 8 2 ] C3 ) *<c. £t^*J:&l({Hf*j)rJBI 

ig^^tt * >^ *S*tt£* fc=£je»9i* £ £ c t £ pj 

*JttfcT**»*ffSCfe**. AIMW$RKttat> 
->b. ffi©»o ^•53>*-^-^3>{cJt^rx-* 

&*)©«^*iiEtl»^frtyx;V7Y F*te*<*->. 

[ 0 0 8 3 ] ff * U'fgNdmeftrB. 
«4*>^irH)&fl{jR$W<'» 7 r-tpfCO. 1 - 2imi/ 

7 4 Vt£&®3kimX.ZEM?Z> fc&K. ^bobx* 

t, *>*>**§$© pH*y;M;'Jtt£&r. 
IW^i -is»M&tt«j:$f«B»rrs. MftJN 

4 FSffKSJ: 9 2-3 «3H,»**-**irK 

[0084] tta*.tt8$*tt* >^^®©»^ccrar 

B. -5-©?§«5>s. NGFS^©2S4fcBJ»^*«ilfS 
[0085] Ct^C^acBg-^-C^ f*M^Stt^> 

3^-cai4m4trjRS=&fflu5J»^B, ^c-s^ieitt 

©$>5->r>K-<t>4JSSfe®VS*DaWDa-X8 (BioRad) 
© J: -5 % 4 * v A {car C £ &C «fc -> X 

*>>-^M*©7S^S^flS3n5Bj«6tt**S (St 
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ark 1967 Methods inEnzymology 11: 125) , 

[00 8 6 3 mtm&mucmh^m. mm. * 

J: V*ti 6©?gg©5Mftte J: 
it. iEL<H43*i5fe«*«{cjStttt»g«at*>^ 

tmogiisz*- z-tzctuLZ-, x-m.mK.ffig. s 

ttftx 4 n - - ^ a >£ft#ig C 9 n 3 ft 
fcJS«£-5;t3C4-C**. ±Mbtcm&tj:n&K.t-> 10 
Ttf*U»*fr«. NGF/BDNF*©»M»i»H:* 

>a i>m<Dt*--cK.^xmmtftK,ffl— x$> £ C 4# : ? 
i7gtfj ©^spr 6 ft©*/* f - >g&g©*i*nia£3«> 

[008 7] #ISW©l?£fcl»*-*Jd6flS»K:<fc 0 . £ 

c>r«. Wig^sti * *att4>& < 4 3o%©£& 

[00 8 8 ] TfB©^fep}3 tt. C©B£7"a b 3;l/*s 
ifflS-C^S 5 4l G F ©B^CC^Sft-C* S C 4 * 
^■TH^JCo^r. ttTOcfc^CC^TS : 30 

el ) n&immi#x-£m2nzfr&zwi3&$m 

frbnmZhtc. iE0<#9fcfc*ft^{C£«r¥«JK: 
ft&tj:m&,HGF*±&<D£5&g&2liXi>XA>7 < 
F*S**aB£L. ft«ffitt«fet>**. CONGFH3E 
tt*»J:0 { a5c8tlW*fe«l*tt«:ffitt-C*ofc©-C. 
ffite©&&«cj: r»r^ft*»«fcV»4*«jBC ofcC 4£E 
Wr#*: (2) SEttStfajcSttfcNGF*. sfcfcgg 

ftfcC 4 ^WSttOHtttX. ^ttSftgjE 

3tifc*>/^s©«E&«£fca>*-5r(,>*<tJi5gs 40 

-rSfi^NGFfc. £1£te£tfjKE««^W«:KB!|-C 

&tcizxmm(D\.>-rt\Mc&$:t -s^tt^ nsro^ ft 

fc/aBNGF£jSiEfc:»£-CtSC4tt > fflmJRrC£ 
IMI3*J:0H3#II) . 

[0089] mn&i3 bh. ±Mitwm<Dumzm<<> 

fc. E. ay*1igir£IM*Mr^3tifcd»N 
GF©B£©dWj*IMII-r6. S£3ft/cNGF«7t± 50 
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-■c^asss©. s&fflis-c£&3ftfcNGF©{ia-c£ 

14*>^i'W?:»^-r5fcS)©±fe^oh3;m. fflfe 

a* fmonmv&mic&mxs 

[0090] ^fgP!©— SIJfcSsi&KfiH^-CW:. NGF/ 
BDNFg¥©S&*f*t;i. f»'!i'S^©^e ! 3^ 

fgS-CtS. *^5$6S«> HSSm i t , ©£*>-''<i'a© 
£<g90%#}«I:fc§14* >^i'1t-C*SC4. *VX& 
t b < tt£* M©S®95%d5»^§tt* Wtf 

frtN*>sc445£iSSfts. u»3©8S$cc*H»r 
a, ®&zzy><?w<Dfnmcm^t>ti2>i?mK.it. r 
ia©-a5Sfcti-r^r*s^3ti^s*s. ztihicmg. 
Ztite^ : -f*:/£&*o-7r 4^:7 (R Q-. 
S-. fe<fc0fDEAE--fe7Ta-^^^->5i8!*'7 
A) , ¥}\>igMi>u-7V#y-7 4- <M. ^vro-x 

ono-p^^A) . m^mwK'^mi'^vtfvv <- 

M. % $s£zfv x— ;u--fe7 r n— XH I 

C*7A) , 77.(-f.<->OVH'77^- 

6. Eniga©saii 

^micimLx. -e-©5H L ©ns6^wtts ; &fS]±s-B'5 

ttWOWIKlSC-C. <18aK<P > NGF/BDNFS? 
©»"l©tt^Si4»>^'4'®<b*I*^b<ir^» *fctt 

[00 9 1 ] *^W©?&SfflfflfiSMiaitK:«J:o-c^ 
l>ffi#©-ott£S6fe?8»ffi-C*S#> ffetDSMiJ^g 
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b. m\o p h. ga& vat. -a. fcstst. * 

5/c»5c. ffe©i£8¥fiCCf*3£ft£!^J£&3:frt* 

ts te<Daia^w«ci^s s n ms&m. 

[0 092] OifcC^&SfflfflfiSWUSlMtStlSi. 
J<<f7A4HCfiWCft«. JfrfrSSJWtt. t<IWlT« 
gflt©fiS'C?TtoiV -70'CW*LI,>. 
«. ftpHS.5i0fil» pH. *J:W»B.O «»:•)*(,» P H 

[0093] »«j|»ttjr>^i'«**)rr*l«lt# 

-^rim(j/kqJ:»)m>ffla-CSH!9:^TSC*30 



£B2* l < «ci»BJfPffl**>fc6f 4**e>*irc>-s. 
Bffli,»-j*bna«fc*4. n-f^Mt. -e©sssij©r§ 

* tofc i *»*-CWBWj«:ttffl 

ffiktt. wmh. »«m. ttMMMt. t>£ufcism$> 

[0094] to 6 r. tt£<Dflifi«s*t4) 

©*#«. SSSKJ^TA-f^fctTtoto. *tottjfi 
fi©3W*ff 5 c i ft < J: o r*- ^>«ff to 

*a*li85©S5fflrt-C&*. £MKR-?tt. ^SHHOffcg 

&jftfll : BDNF©fcf- «£*©*!& EPJift&bJ: 



■7* b d n ?(c^xm^shk.^mmncm^-c , 

6n f ©*U=f**l'**F*£l!fct/fe aeibrock6. 19 
89 ±IE) . 



BDNF-1 [^*BDNF©^5#a©3-FaS©-r<±«E«:ffiao. Sfc 
5 1 GGA TCC GGT GAG A AG AGT GAT GAC 3' 



BDNF-2 [:/5tBDNF©giJ#?=J F>*»6TUlKC*fcS, SB^ffJtcltSOfc 

-^-C^JSSStofe. : imm*. i«5WBJ©3 K>fi6ffl©jB*R*jpWraci{C«fc 
oTl«£«fct/fc:*y=r2 4»U** K-C**] 
BDNF-2 A 

S' ATG ACN ATC/A/T CTG TTT/C CTG ACN 

ATG 3' 
BDNF-2B 

5' ATG ACN ATC/A/T CTG TTT/C CTC ACN 
ATG 3' 



BDNF-3 [^BDNFCMa F>©"f ^TSEKfiHSU He 5' Spelgp 

5" ACT AGT TAA TCT ATA CAA CAT AAA 
GCC 3' 
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BDNF-4 [^BDNF©»±a F>*6±*«C«ttS, a^WKSSgbft: 

}K7>^>^h7> F*y =*] 

5' ATN GTG/C AGN GTA/G CAN ACA/G CA 3' 

BDNF-5 [im (^n-fet/^ytSRfft:) BDNF *>A2!?<D=i- F*M 
JcSEf £81* Lfc-fe >* * F 9 > F * V ] 

5* GAT/C AAA/G AAA/G ACN GCN GTN 
GAT/C ATG 3' 



i/tf F^^7>f 7-<b urfflur pc r 

S£*tf-»fc: BDNF- lfc^^BDNF-3 ; BD 
NF-2AfcJ:afBDNF-3 : BDNF-2B*y<£tf 
BDNF - 3 : BDNF-2A*J:tfBDNF-4 ; B 
DNF-2BfcJ:tfBDNF-4 BDNF- 
14aJ:tfBDNF-4. KJt«ft*«S©M6«:36>W % * 
LTffilftt^iaB D N F - 5 ifa-ft UT/fH>T D 
NA ^o^*SiU brBDNFfctS^ 

[0095] ijtei^^snsfl^aottaiw:. ^ 

l/BDNF-3, BDNF- 
2A/BDNF-3. B D N F - 2 B/B DN F 

-3*ffl^feS«TCBDNF-5 fc'W:/'J ? F»jW 
-S^F^Ufc, WGk»UfcBDNF-l/BD 
NF-3S«Bd*«:S*-r*, >W:/y FStiSOfc 

^•tf>^>F©<ag©DNA*y;^6WotHL, — » 

4iot, EM^^-fv-iOTBDNF- 1*J: 
tfBDNF-3*J8l>Tiff«i^J^U BDNF3- 

iff I S ft ft: D N A<om 9 *SmaI$JK? r - ^Ml3mpl0(C 
»«ttS»BDNF-5£©'W 

^y ? F»flKc»^^r»tt^^^a->*M?i/fc. 

BDNF-PCRIfc<fctf2*Kfl»BeU BDNF n 
- F««rt«cbtt* t F«fe?-©E?»J*»fc (01). 
B. BDNFb FSG^^^n-^^y-r^/cfeOPC 
Ri§*IDNAC!)<£ffl 

*wisti^-f^i;» FjMbfcinr fookc* 

*DNA*SS«ttl!l»U Chtm»t7T-^7Ay 
EMBL3CC*5tf£b Fy/ADNA^-/^ 1 ;-^ 

*y-~>yLfc 0 6 flfcHBtt * p - >** 5 - 

$ ft fco £a->#3fefeDNA *TEO«BWSR-C»l 
*fcfll{fcOfc : Hinfl ; Alui; Rsal ; fc<J:t>'Ncol/Sau3 
AL Cft60IHS*»?l,fc«Dtt, *ti6*«BDNF3 

^<o^co^7^>h(c«-r^>^6r*^ 0 bdn 

F3- FEW**** £»JIK:7 7^>F*7r -^M 
i3mpioGC1f:/*a-->yu BW*SUr, BDNF 



a--F«*lc»tf*thaeFCE)S5>I«IBl/fc (8 
1) o Hi ttifc. WIB**£C«SJft (7"n^»^ 
*»fc) b FBDNF^^WDj^rs^KEM* 
fe^-T. Sirffilg^ftfti^JBraJfi^NGF^^^-/^ 
BDNFOJRttEW. WWGFfci^BaNF 

©war $ ^MiMKbv««iimQ>[(Rttc^ 

[009 6 ] PCR«tt77^>Ffr6»fcftfcBD 
NFHW Ol) . fc<fctfb F*VADNA*P->2p 
20 6»6ti/cBDNFi^iJtt*i9ett<0«»3&JattS. b 

commtmmwv^c, BDNF©£»wtste 

O073yttDC<Z>X{U*. b F4VA|*i©BDNFIB 

McctHt satiate* ©sues? 

[0 09 7 ] (*DnW<c^n->OB»I965ECCj:o-c, ^ 

i«c5W©tra-©iew^»e»tifc. fcfcu 223ft© 
7 5y»«r^=P-> (R) ©tt9fc!js» (K) r& 

30 0. ^(D3 F>«AGA©ftbO(CAAA-C*o/c 0 C 
<D£mte b F BDNF ©£^tttCffitt&JiS^tc£ D 

* Q cn«, c©&sr©tt#b F»iflie^t*l-© 

C. C0S-7«Bfc»tf***I*»«:SttteBDNF 



*»W#6#«fcb F B D N F 39R6c£tt¥ 
WKIjg14«cBDNF*3-KLr^-6Cd:4SIB-r4yfc 

*wc, *oaef*-^i«:cos-7ffliar»Hs 

40 DNFOBBattUr**, ig»*©-9F"JK (10B) 
-P >©£#£ffiilT£ffctllC&a lt7 
v*z4l,tc (Barde 6. 1982 The EMBO Journal 1: 54 
9) o 

[0098] 

1. b FBDNF^©fc»ODNA«B^©ff» 
±KB«©J:5«cf¥S!U *U FBDNF 
- lfciCFBDNF -3*fflC»SPCR«C±-3-Ct F^ 
yADNA^61WlL/c, bFBDNFa-FEJU** 

*T*y*miDNA*, cosmwwk**- psg 

50 5 (Green 6. 1988 Nuc. Acids Res. 16: 369) £3L$£ 
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Lfc. -JyTsX F pSC5*WRx>F5?^Ur— fe'EcoR 
I^iO'BamHTCtmtO, fl^M^^^T©**** 
:>y * Utf* F<D#£T"CD N A U > 7— I <o 

fc. :«t, ^ttBDNF3-FEW*#«*5*%« 
${DNA£, mffiZ^mitLfc pSG5KJ«£b/c 8 CO 
SfflJU2P*9^CDF7>X^x^^3>5CBgUr, SV40® 

feZtiZ. 2* UvfrftKfci^ BDNF#A«JttBa 10 

[00 99] 2 . COSJBIS© r^>*7**2'a> 
BDNFa-F#A«!**rr* pSC5S*DNAfcJ:^ 

H#A»**Lte^iaDN A*rii/* y*J8**J:o«< 

CsClffigS'C^C^orHIJL'fc (Maniatis6, ±12) „ 
SUbffifflBtW< (BRL) O^n Fa^Cfcl/fctfo 
"C. y#7*£*>££§l>rC<D:^;*$ FDNA£C 
0S-7*eia«Ch7>X7*^i/a>Ufc. BDNF3 
-F»Aft4£#b&Cv^*5 FDNA"Ch^>X7 
x^^3>UcC0S««St^fH4»Iiltffiffl 20 

[oioo] 3 . &mmi®'*<{*T*'tej 

JfC, ImM EDTA, O.lmM PMSF, fcjrtfo. 1 
MM^X^^>^20mMy>®^F U^A, pH6.7* 

v<Dtmm<D^mmtc£ * -casta l ft. 6 

fc 03S«3©IS»»a#M) . ttXtt£WStt*s» B 30 

DNF»A«£*firr* psc5*fflc»r f^>^7*^ 

«rctttwasti«r*ote (08) o cti6©l»'tt, v 
p - - > y $ n ydte^^sswwccatt tt b d n f * 

D . E . 3yec»W-5J3afttFBDNF©«3a 

HiJcmsnsthjfla»BDNFae?-%E. =iy#»B 

fc*AU *LTTra8W«2Ell©*tt«:i/fc^o 40 
T, NGF«£^fcft£TBDNF£^*Ml>*C<fc 
{Cior, t F«JfcBDNF*flatt" £&£*<D£3i£ 

i . 

gm&JfctZ Saiki£. 1988 Science 239: 487 ©IBigCC 

b/c^t^yy^-t'- ?-x^> • ';7^>3> (P 
CR) fcfrofc:. PC.RSJ£*ta^ 2 %7#n-;*y^ 
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©fctf>CC Zeta-8ind^>y^> (BioRad) ±fc»0fc. 

as&ita/oFife^yj^ftejoKo, dna* 

Vjty-WZisSyyvtfjOh (New England Biol 

*fctt^^^-«c«»«tt#Atir**itfa. 

>F£> a3CC^L*X7r*-Hfj«fflLft:Mianpl0 

(Anersham) &C1f:/*a-->yo/c. 
Hf«««C J: ott <; =f * * U** F*ttHtt*ni/fc 
(T. Maniatis, E. F.Fritsch, 3. Sambrook, Molecular 
Cloning; A Laboratory Manual (Gold Sprintfiarbor La 
boratory, Cold Spring Harbor, New York, 1982)) a X 

SCP, 2X Denhardt's, 2raM EDTA, 6.05% e 
oy^K^Fy^A, 0.1%SDS 4 lOOmcq/ml 
tRNA ^m^U^ltLX) % P H8.0£L/Co ^ 
-f^y* FffiftttfiK. l^ttf/W^y* FJBrtWfc* 

arGCMtkcca^tft* y rf* * * f^o-^cc 

J6CTffl*fciBK*ifc. »>ttmmDNA:fa- 
?*5>*A:/^5>*fcJ:9IWt,fc [A. P. Fein 
bergfccfctf B. Vogel stein, Anal. Biochem. 132, 6 (1 

983)] b **s^a-^*»i»fc^-f ^y 2i F»flE*ft 

&i:65'C"C\ 5X SSCP, 2X Denhardt's, 2n*1 
EDTA, 0.05%b'ay>K^ r y^A, 0.1%SD 
S, 250^g/mlxi/>3B^DNA, pH8.0^L;0.1 
X SSCP4cJi:C;o.l%SDS*65'C-C^L/Co E 

6W3nfc-3M|DNA*||ffl4Lt:ffllr\ 
2^x-f >£-5* — [F. Sanger, S. Nicklen, 

A. R. Coulson, Proc. Natl. Acad. Sci. U.S.A. 74, 
5463 (1977) ] <£ oTffofco 
HiSfiai2 : E. nyfc»H*Sffl»ANGF©£« 
fij^MO (^n-fei»y$n/c) fcFNGF*3-F"T 
^^^fifiT^rBritish Biotech ^6WAL//c 0 COit 

mmmvommmt, NGF«coc»r*^stifct 

h^SE^J (Ullrich 6, 1983 ±15) 
CtlteJvZZ FBBG26F*i*Cea&$n^o 
[0101] C£D^^$ FTE . 3';DH5r^77 
»«®»(tlC+»ft*oy^3 F* 
4SU/Co aatt5W^^>-CC»Af*A:»CCCO^ 

[0 102] 



(20) 
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NCF-A 

BamHI S 1R # ? "5 

S'- GATC CGATCTTCG AGG ATGATTAA ATG TCC TCC TCC CAC CCG ATC 
TTT CAC CGC GGC G-3' 

NGF-B 

EcoRI 

5 ' -AAT TC GCC GCG GTG AAA GAT CGG GTG GGA GGA GGA CAT 
TTAATCA TCCTCCAAG ATCG - 3 r 



Co i 03] ctiWJ^^u^Ri5'*«riI 

©BamhlSB{4£, ^LT 3'*ar— BO EcoR 

iBBttiW-ra. CO^JSNGFjieTOS'SBBftififc 10 

EcoRlSBfifaWSiETS. BBG26S&WRB* Eco 
rafcjsss-efcsi C©^£*ya2*U**F*: Eco 

■JjWSCtJCfcoT. ±»©BR#?^-©JPA** 
nlttittO ChK^ydT^^Ut^FEWt^lH) , * 
fcE . a »;rff^flil»6h*a F>©BftOTI*W:& 
£ (deBoerfc^tf Kastelein From Geneto Protein: St 
eps Dictating the Maximal Level of Gene Expression 20 
Cl986)DavisfcJ:tf ReznikoffiH, pp. 225-283, Butter 
worths, NY). cne»C!«{t»NGFia^J©J»*Wtt» 

[0 10 4] *«J=f5t^i/*^FNGF-A*J:»NG 

f-b***--«biu £fc£7--y 

EcolttWrStlfc**7T *— feMOfc^^5 KB 
BG26KotJSU *UrC©iB^«**^7T^-^«i 

ttfcNGFn- FEM*#*-r*i»39abp BamHI ? 5^ 

r^^ffSSUfc. C077^>f$, yjl4S^ 30 
Stl BamHI^O^L-C^*^^r^--fe^S$n^- 

teb* (1) pT5TcW^T77 7 -^a^ 

(2) p T 3 X I -2 

S»StiS^Y sr F TTa c j ^n-fc-^-teS^ 

H4fc<fc^EI5#flS) . C©1&** p T5 T : NGF £. 

fc\t p T 3 X I - 2 : NGF©c>rh*>#£SE0fc. 
[0 1 0 5 ] pT5T : NGF*JHt>rE . 3'JBLn 40 
(DE3) #iffltti»L1t. CCDS* (StudierfcJ: 

If Moffat, J. MoT. Biol. (1386) 189: 113-130«:ffi 

IS) tt*r*'ttc>»«7A4f/^f 9*77-y± 
(CI RTGiSgnJtfcft 1 a c^n*-*~©SJKTfc& 

4T7RNA#y-rf^— tfafi3-t«rr*. ptst 

S-rtOHA^IttT 7 ^ r -i?^n* - 
Tfc*S©T % Cta«S^#AE^J©^* lac^'P 

^y^Pt^ja-D-^t^^Ft^y^F (IPT 
G) fcJ^rBSP?HB-c*s. »«e»(**ftO±«f, so 



WiSS, ^LT JJ P-«Ul390-bp BamHI77^>>h 
i'W^y * KJg«Sttri'<D^Siaftt*^NGF»A 

&SKE.b1t. smv&ifr^* *-*«aEUC>l»A«l* 

jEtsCi^frCttl/Clifc, 2ffi£J3!l*fC, lSmcq/mlT* 

r^-f ^y>^;i/yr^n^*-c*^^ (o.oo 

<DI PTGJJ9nCCJ:orB*L/fc. &*g^©5$fr*SS 
»tt2«H*62al»IB*r--SIB»raD. SDS-P 
AGEH^'-;77- (0 .Q25%7U*:7 * 

ioP*^;Mzp-;K l%£-^;i>#yhx£y- 

;K 2%SDS, 0.0625M hy^-HC 1 . DH6.8) * 
rSDBS-ttfc. »«*»aSSDS-PAGE«:J:-5 
T«S»*U *UrNGF©4flt*jEl/lr>»MW« 

ifeir^v^^^TJKNGF (Sigma) «C«T*«[#tffl 

O'NGF #A«**W I^pTST^^ -rj|5»6 

ISftK. »SM£»*pT5T : NGF-ia*rt*!/> 
y3hfcNGFK^3h«*F«a«r«i-NGF*i 

£*S*r (U-><«M*: pT5T : NGF-1B I PT 
GCCJ:4R92 , 4 , 8 , 10, «sJtCf23l«n) . : !HSjI 
0. NGF*A«t«*Uft^pT5T"WB«aftS*l 
fciffllS (U->©#S: pT5T u 0mm-) te£t>' 
i (Si*)), SfcttI PTG<OBttK:J:SBWftfT*>a 
l>pT5T : NGF-18 (U->#S : p T5T : N G 
F-18 I PTGfc«fc<5RW0«FlBI) ttt, C©/OFtt 
flttHS tittle. 

[0106]pT3XI-2: NGFtHr»t7r-y 
-BttE. JM1D7 «^9l«fel/A:. 13ffl 

©»fte&#£ p T 5 T : N G F^M^ftcblslfilCCft 
»S**Ut3fl*ifc h«»NGF*>><*ir*|SJlT 
*C£#. P T5T : NGF»«K»*fcBllor±!EO 
fciEMfc, MMffi^SDS-PAGEKJ^v 
yr> r^l/-&fefccfcO^-v$XNGF$t 

[0 10 7] E . ay JM107 «C»TpT3X I -2 : 
N G F OC J: 0 hfcfflft* N G F <DT % s W^kr 



* 
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fcNGF©4>ft< ifeSS^r^CDH^iStlTC^c 
CiaWnStifc. end 4£3ftfcNGF#, ^P*fe 

[0 1 08] *XffiilOJ:5«:l/r£M3*ifcNGF 

ft oft:. <^^-pT5T: NGFSfctt*<**-p T 
3X1-2: NGFCD^-fn^CCio-r^jeShfc^V 

^.hflNGF**tJHtOX:ffll*te. MttttlHtti. 1 ng/ 
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*V«-v7*Ri#, 3 t 600nci/m1©jgS'Cfe^-fn4>(fiIo 
^0)2©^£tfiit 

1. "T7^0*-*- M JRCcS-^IBK'***-, P 
T5T©Ift9! CC©^**-©^fc*3l>-CttB4# 
RS) 

JWJfcttp J Ul003iH— [Squires J. B 
iol. Chan. (1988) 263: 16297-16302] , tctcLH 7 
10 a*-$-<D5'm<DB&— © Bqlil^{i<hf"h-7lf -f 

t©DNA©EmUSlT©a9r*4 : 
[0 109] 



Clal 

ATCGATG ATA AGCTGTCAAA CATGAGAATT GAGCTCCCCG 
GCGAAAGCTA AGGATTTTTT TT AGATCT 

Bglll 



GAGATCCTTA 



[0110] 2. pT3X I -2©SMB: F 

TTacj ^0*-*-JR*fflC»fcp KK 223-3 OfflB 20 

(C©^**-©»»fcoi>-tttB5#JH) ) 
ClO^CDfces50!)ffi*^X$ FBPhannacia fr6)»A 
L/c^7^5 KpKK233-3-CAo/Cc ^SFpK 

K223-3 «f b a ? y >waaieT©-ap*J^f »£ 

5 1 GATCTAGAATTCTCATGTTTGACAGCTTATCAT 
3 1 ATCTTAACAGTACAAACTGTCGAATAGTAGC 

★ Natl. Acad. Sci. U.S. A. (1983), 80: 3015-3019 ] to 

«im tiTo^J^W-raxhoi-EcoRiry^ar 



C©tBfeOftC>a£?-£. FpBR322 ± 

Lfco FPKK233-3*SphnSK£fc?SttL* 
L/TBamHI VtMmilblt. 4.4+DSI^7^> 

[0111] 

3' 
5' 



AATTCCCGGG TACCAGATCT GAGCTCACTA GTCTGCA 
GGGCCC ATGGTCTAGA CTCGAGTGAT CAG 



[0 112] ****-&Jffi7^*-ftJ:tfpBR322 
(PL Biochemical s, * £n y#-^27-4891-01)©f r 7 
* "J >jHtt«£*©C1aL Sphlffllt«l4*D N A© 

F*pCJ l<bffrgL/Co 5WC % Mew England Biolabs 
cfcDA^ OfcXholV >*-47*7X5 FpCJ 1©PvuI 
I«ttfc#PAb*9*3 FpC JX- ISrfPKLfc, C 
©WAtCjCoT^X 5 K©3 tf-»4Wfl|ir* r o p 
jWHWBWSti*. 1 a c 1 jte^*««r* EcoRl 
77^>F^^7^ 5 FpMC9 [Calos Proc. * 

5' 

3* 

[0 1 1 6] 35p< Lt^nA:7 7^5 F«<**-*p 
CJXI-l&PMJK. &«fcf h9^»V>HttS 40 

GT€r, $tfES®^ Hindlll, BaniHTte^tfSall^l&ePft 

■FCJBftLfc, *©«fc^ft*a*ffll»rpBR322 ©t" 

BR 322 % HindllirSJSrU ^fcEWK*** F y 
A-C^SiSL/t [Shortle fc<£tf Nathans, Proc. Na 
tl. Acad. Sci. U.S.A. (1978) 5: 2170>2174 ] . 

i^sn/cDNA*aasuraittDNA*»i«s^ * 

F*"f ^TttRi Ufc. E . a "J J M109 [ Yanisch-Pe 50 



-4ffl^rxhoia$ttK:#ALfc : 

[0 113] 

5 ' TCGAGTCTAGA 

3 1 CAGATCTTTAA 



3' 
5' 



[0114] Jfcfc, 5 F p C J X - 1 © EcoRIfc 

jc^pstiajfeiH©^ y y >*-EW*ar«csw# »; v 

[0 115] 

3 ' 
5' 



rron£ 4 Gene (1985) 33: 103-119 ] 4C©^*3 F 

<7tr * y >Wtt»&m© mndEii»tt©fcjfe«:iiB 0 
t^L/c. ^c^SiC^U/c^v^ 5 F*pT 1 
SLfc. Pl«lft*S(cJ:f3 pTl*© BaiHdKt«SEA 
Sl^U 7*7* S FpT2 4£jRS-£fc. JMc:7*;* 3 
FpT2*aas^s^r, SalI»it*|»*Lt:^X 
5 F p T 3 *fl»Ufc. ^Hr h7fOV >ftttafi 
-^fflfTf £ P T 3 ©Clal/BsmI7 7 9* > h &4UI 
U pCJX- l©«H7^^>F«Bft«©fctt 
JBU pT3X I -2*fWbfc. SMLfc^FStf-f 



# 
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41 42 
* 'J >BffiKW»ttTS5r >^^**SEWaO a- * COSEfOlWBWa- FW&OWfc. SIR© 

FT*. «*«4BB»&*fiaE-J-«fc«>©«R* » **-E« (Sq 

3 . p T 3 X I -2 -01OTC3 FGF s y n©»SE uires 1988, ±12, $JH) #< £ <fc5tCft^Tt> 
(NGF©fc#©t a c^a*->-^* 

•flJK, SSttm^^ffllSitMH^f (bFGF) © Tit CO 1 1 7 ] bFGF£/aS£^£*r^*2-Ml3mp 

fcTj &£fiKLfe. CO rS&^j «Sommere» (1987 B IS© EcoRIi HindIII^{4©fi3fc#AU EWBBEL 

iochem. Biophys. Res Commun. 141: 67) T?8£ fc 0 C©aeF©flia»iaT©aO'C** : 

StlfcbFGFilSJ— <Df&fex- E.n'J [0 118] 
■CJ:<»BSn*jieF«:«orS8*i*3K>*^* 

AATTCACGA TCCGATCGTG GAGGATGATT AAATCGGTAC CATGGCTGCT GGCTCCATCA 
GTCCT AGG CTAGCA C CTCCTA CTAA TTTACCCATG GTACCGACGA CCGAGCTAGT 
EcoRt pamHI RB§ FGF gfl 

CTACCCTCCC GGCACTGCCG GAAGACCGTG GCTCCCGTGC TTTCCCGCCG GGCCACTTCA 
GATGGGACGG CCGTGAOGGC CTTCTGCCAC CGAGGCCAOG AAAGGGCGGC CCGGTGAAGT 

AAGACCCGAA ACGTCTGTAC TGTAAAAACG GTGGCTTCTT CCTGOGTATC CACCCGGATG . ' 

TTCTGGGCTT TCCAGACATG ACATTTTTGC CACCGAAGAA GGACGCATAG GTGGGCCTAC 

GTCGTGTCGA CGGCGTACGT GAAAAAAGCG ACCCGCACA TCAAACTCCA GCTGCAGGCTG 
CACCACACCT TGCCGCATGC ACTTTTTTCC TGGGCGTGT AGTTTGACGT OG ACGTCCG AC 

AAGAACGTG GTGTTGTATC TATCAAAGGC GTTTGCGCAA ACCGTTACCT GGCTATGAAAG 
TTCTTGCAC CACAACATAG ATAGTTTCCG CAAACGCGTT TGGCAATGGA CCGATACTTTC 

AAGACGGTC GTCTGCTGGC TAGCAAATGT GTAACTGACG AATGTTTCTT CTTCGAACGTC 
TTCTGCCAG CAGACGACCG ATCGTTTACA CATTGACTGC TTACAAAGAA GAAGCTTGCAG 

TGGAAAGCA ACAACTACAA CACCTACCGT TCTCGTAAAT ACA CTTCTT G GTACGTTGCTC 
ACCTTTCGT TCTTGATCTT GTGGATGGCA AGAGCATTTA TGTGAAGAAC CATGCAACGAG 

TGAAACGTA COGGC CAGT A CAAACTGGGT TCCAAAACTG GCCCGGGTCA GAAAGCAATCC 
ACTTTGCAT GGCCGGTCAT GTTTGACCCA AGGTTTTGAC CGGGCCCAGT CTTTCGTTAGG 

TGTTCCTGC CGATGAGCGC TAAATCT2A& ACTAGTA 
ACAAGGACG GCTACTCGCG ATTTAGAATT TGATC ATTCGA 

FGF J Rindlll 



[0119] SeTOH^DMICWIL-Clr^. «C 
C©a£^ 4BarnHI*J JitfKindnfllMfcKJ: ^tfll/, 
BamHl/HindIII-^3»TP J U1003 (Squiers £ v 1988, 
±IB) icftXbXp JUl003-synFGF££ia£ 
t*fc. Z<D?5XZ F£xbalfc<£tf HIndlircWBrU * 
5' AAT TCC ACA ACG 
GG TGT TGC 
mtd,C&?>titc7yZ$ F*pT3X I -2-tfl0TC 
3 FGF syni6«n. 

4.Tac^D^^ — — *<Z)NGF?BKffi9K& 40 
<DWA 

p T 3 X I -2 - <f>10TC3 FGF s y n£ BajnHir#J 
tRU ^©*Sm7.4kbp 0. 
fto.Skbp ©bFGF DNA?^>> hflttlBSh 
/Co <W»3nfcNGF3-FEW%*^*390bp BamH 

NA^i^l/FCCiBSU ^X; FPTX3 1 - 
2 : NGFfc&aStffc. 

Hfe0J3 : NGF/BDNF«M>'*~©t*«SR*** 
>^*H©#£ so 



^ bFGFSe^^ffi^-r^Xbal/Hindin 7^^>h 
^#Sb/c a CCD77^>Ft, Tfa©EcoRI-XbaI'J 
>#-&JB<r»T» EcoRIfcJctf HindIII^J»TPT3X I 
-2«C«SLfc : 

GTT TCC CT 3* 
CAA AGG GAG ATC 5' 

a. M^mmv^m^ti^ttMjifmM^hnm^ 

ftfc/£&NGF©S£ 

tiAi^^^»¥««cfiSttftfi«NGF#. £fcfc<£tf 
Ffe^©jf7cfc^ or-e©^rStt^K^$ 

CD ^ccKtt3«ScUfefir. jrar&g^tifc 
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»N GF * fc*tt* *Cfi»H«C*tt 0 Office W£r 
[0 1 2 0 ] (2) S^&ftSifrTSNGFllWBftti 

marc, xiaaam*Ki^itm^^>^» 

1^6C^P*^>y4SVrjELC»J!aafeNGF*4fi!ES 
f*£C£#"Ctfcl,>. Ufc^orlfflS-CBJSSaaNGF© 10 

F^j^imiia4a«fc^«e««c*$t>rt'ra j: 5 
<* otnn* t u r ftfflccga $ n s^k:©**© 

iafflr^stitoaasdr>A^fr3&i5*<»*sn** - 

Sttt*J:c;a7cSftfctf3ftNGF3». CC-C£fE§ftfc 

[0121] 2«BOfcifei»*«Wfc?SttftSL* 
NGF**tt*j<ttfjSjE»«:||&-raci«:««ilyfc. 
fttb* (1) «v!>^«TB^6*l«3n/c«3R 
-*) NGFCSICMA) (2) gteH^^EP89TL 

3709«fietS<D#ScK: U o r JtBBUBTCSSS ti/cffl 
hJ$&NGF„ H3« % ±ia©<i:5(t£gg3ft/c 
jfift^Lt F/a&NGFtf-? F y&££««g5-*~n 
>©^*NGF«c : RHSti*«KriBitTSC&** 30 
"f (Graeene 1977 Develop. Biol. 58: 96-113) . 03 
tt*fc. C04«JStt3WSCtt*Jj:^^A7^ FI8&© 

J: (^Mtc 3 tifc * >^ ^»iW«aE«©*iac J: 

r^*. ^^^wFai^eawsti^fiaiseNGFiw 

tt. fflSST 4^ 5 ft tcim NGF pj$tt£® < 

CO 1 2 2] 1 . NGFBS^Phni 40 
NGF€0-5raq/ml©igSrPBS (0.15M NaCl , 0.04 
M Kj HPQ, v 0.02M KHj PQ, , pH7.2) CCjgftU 
T^^>^g^fig3Mi^S^T , ^T^C<hCCJ:0 
£f$£tffco 25'CC3Q»». P**FW F-A (DT 
T) ftft£fUE5.6i^ttSSr^U *OT25'Cr 
36fc2B*HK>***-^3>*#fcfTbfc (50nW D 
TTfe «OP«l(CAfFaeltJKff o "Cffiffl 8 ti w * ) 

"CS&ftlU 25'C-ClO»H^>+a^ HLfc. 

* pHBBK&L©, 0.2%t FjMtTA^S >*»0.6 50 
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%F V* (Boehrinqer/Mannheim 604-205)T 7fg«l^ 
Ufc. L-i/^f--f>**3ft«jS20*ft:tt30nM44a* 

-ctHnbr. ratta^&tmftft:. c©w£g£^ 

*25'Cri6-20«Fffl^ FUfcfg. C©^®*: 
Cen t ri corv-10^g^g (Ami con) £J8i,>Tr££IU 
7r-£PBS££ftLfc. 
[0 12 3] 2. B4S©NGF4»gtt07^>f 
*®S©ai^NGF, 3M#T~i/>*5*U5.Gm DT 
T«BEtt^7 7r-+«:»4NGF. fc<£tf£143tf 
^KH^S-ttfcNGF*, *HteWO|IKffliiCcajKS 

TTyt-fLfc. B3«C©'W*T*H2^©tt**7ft 
T. ^fc<fctfiI5t;£ft;fcNGFt* 450ng/raTC*«* 
£*fStt*5*Ufc#, ffifSNGFte£0«£NGFJi^ 

/to ctip><mmz. ^tt*$j:wfc^w®c3Wfflfe^fc 

F AMN G F ©*«Brtitt , ooo f&ffiT $ tf 5 C i , 
4e<fct«£j&fI*cJ:*K ^*7*fe^©lli@IM©iRj 
2fifcirtr, a»NGFrja6tifcfi«stbwc©»» 

b . e . 3y«Hrc4iSsnfciS3i6t fngf©s£ 

±ia^#J2fc:iaSS©<i:5lCLtE. nuffliar^ss 
n«^NGFi3a«*wcc^jsttr*s. firnaei* 

-r**tt«Cb^^r. **SNGF*W£LT£»¥ 
ttfcffittfeNGFt&SS-tt*. 
[0124] 1 . W£©fc&©ffi2^St©SBiJ 
S»W2Kffl©JMlj07 *©pT3X 1 -2 : NGF* 
#©E. 3 VMtt<-Z Fl0g£. lOmM EDTA, pH 
7.0, SOmltpCClieSIL^LT 16 f 000psi-C2[i7 U> 
^^UXfcWfc. ffliafflffi^4l6 l 00OXg : T?2O»^a 

±»*»rfc. ^U^F^iQnM E DT 
A, pH7.0, ioon##r**i/^^XLfc. fUSLfc^ 

^l"? h%SSpH7.0©10mM EDTA, 1 00ml4 3 "C^ 
S»MLA:^l/9 h^±IB©J:^Cc® 

©4MJS3R, pH8.0, 30mlfcJ:^0.2%e->JU^^h 
MRJR*dWr*20nM^X>»^h»;->A, pH3.0©30 
SJR*^W-f*2QiM^X>K^ F y^A, pH3.0CD30ml 

2KJ:fciEi»fe. c©±ifB-80 o cr^?-ct^ o 

[0 125] 2. E. ayttHWOH^ 

±ia©*j*±»aiHi!»ec % 4^© 1 m© 8 maqr^w 1 

,^figg5 -l5nftiiftS*r«aiL, *©j6«*25'Cr 1 
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*»»«Ki5- sonwch Kzt vmm v > cost 

*25Wlfl-13»ttBtyfc. 9£<D3.2 -4.2M^$ 
WlOOrrM NcfeHPO, £SSflIOfcf& (S/c«^l> 

&NGF£jI^fc^t4fcStffc^. 

[0126] saie^fr^^rt^c ttmwucmg. 

§|CD— ^ijrf : 40ml©±fHE . n y JSHJW C*^>- 10 

yy yr>h:/;u-&feUfcSDS-tf yr*y;uy * 

50/icyn/mlCDNGF^^T^) CC10ml<7)8 nMS^^f 
lMhUX. pH8.5£JD*fc. 2m1<D40GmM i>?*h U 

fc. 4ml<D600mM^tM^;U^^^> ; €:majL/, COS 
&£25^"Cl5#FfflJ»aU CO^T! 450ml<7)3.2MJ^ 
I^WlOOmM Na, HPQ, , pH8.3£gyjHU ^t^T6mlCO 

lUc. C02§^iWT-C^fl^^!iP?^o 20 
2a. E . mjr^S^n^^thNGFOfflmfcJ: 

NGFflltfJ 

NGF££jg-jT£E . 3J»j» (|gSfeWf2Kiaig) £10 
SS/fiS ($*&* 1 'J ? £-/lO0qm *MS^-X h ) 
OlOmM EDTA, pH7.0*"C, 7 U>?7'1> X£tc{Z 30 

:J~y>SJUc<fc^T«*3iOfco &^£i6 f oooxgrr 
2o»ra^C>^ur^u^ h^6±m^«L//Co CCD 
^U? h^rlOfg^DlOnM E D T A , pH7. 0 *PVfr*is 

#W2ChWh»;^, P H8.or«tiJ(^GT±a<D<J:5tt& 

[0 12 7] CCD^Uv h£>*>. UO^M/SSO 8 UW. 
^W20mM*x>®t£, pH3.0£ffil>TNGF£Jfflffll, 40 

/fiS<D8MJ^^W20mM^XVSS. pH3. 0 "CJifECD 

U (*x>MJ^3&) atfi^*{C^^NGFCm^>^' 
*SS©ifi50%*C*>o/c. 

[0128] K««^W*««T<DJ: ^CCfrbft/c : 20 
m!C08MJ^^Wl M h pH8.5S\ &2mg/ml 

<DNGF^^WT^CUttffl^80mlCC^ftlL/Co v^tf 

g5mM£ft££r$$lJU C©S^£30-60#fBj25'C 50 
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^?§a20(TM<b^^$t^jau, 

P H ^25*CCCffi^FL//'Co 15@<7)mR^*^7 7- (100 

trM NajHPO* , 10fTMX^y-;L/r ^ X pH8.3,4.6MM 

SI *c*tfi5.8%#yx*u>yyd~jV30o ) 

U/Co >gfcte2-^;l^hx*;l,7$>£ 

^^3(TM££6$r&MUc. 3-51f^^;K7)K 

9°C"C1 - 7 HSSfifL/fco 

[0129] ^$m*g^*CC^6^Xx^> (* 
to* 2-yj^^Fx^7$ »*t®*t^ $Ol< # 

-c*s. &mtm c«^wcctt2-io<Dffl) s»s 

WK(BCTSa»U»S. 0-2rc<DMtC?l£NGF** 
A*. *S?XS-C»3x^e>80x<DSiKI&«iSrNGF 

>yy:3-^2oo, 3 00*5^:^1000^25%$^^^ 
6, *yx^u>yyn-;U2oo*Wi3oo4i5%(0* 

x^u>yy^-;KDftbO(c^fflr#s ; bfrLtetf 
^^«^yx^u>yyn-;U3 00ilt^r*5 
J:^3»<D2(cffiT-r^o »»»^S^»*©JS#jftS 
«4^66MOK4<b^C<i:^rt*^ 4.5-6.0M 

pH^8^e»io$r<D^fflrS4^|ac:^^, pmad^ 
fej£^S£££rs. «(*S4S^Bl*oy>M^y7 
r-«K», 1oo*6 3oobmpIB ,, C»®c»H#3*i. C 
<om y >Kfi^ f ?7 -*tx £ y ^;Ur 2 >©l±(iio : 

[0130] ±K©<t5«:ortTtohfc»^©«*, ft 

m#)MZ%V}W<D$) 30%W±© N G F #IE U < tl 
fc&*JSttffl*£Gfc. E . ny*»6fflfcH3tiA:NGF 
^±ia©J:^CCj^*jJ:^^*^hx^y^;l/*r^ 
ttiJ^C/STcO, ^CCRP-HPLC d^43%r-bhx 

*ttffl»NGF©6owa±«c«fti'r«. c©ciii 

E. ny»U«l*OiBA«^ S»»«:»^S»4S»W 
a -Oct 5 & R P - H P L CKiW)*Sfe«c J: Sll^fcjfe 

3 . n^b«oao£ 



(25) 
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tc : Mjt3zflrT~CfoW)LtC S D S !/r * 'J;l<7 5 F 
-»OU->ttNGFB*»)fli»«Mt (Ht§W3ri£ 

i«iNGF««^>^^Kfit©HI«C)ea»&H«* 
5HALT^C<bK:J:o"C, 5fc^4*©NGFg£9J£-C 

[0131] «HWfife»A«*'CjEL<W43*ifcNG 
F MtttTF© ± 5 K 0 "CME L A: : ««S£»^»©a 

> t: v a r- 7 h y B&fittBM- * - p ><D£#fla 

«A±t!lUR[££N GF^a-n >£#ffliM6«:-x»-c 

«aELfc. ;w*7?^r^^#££rs&&is 

N G F <t|f3Hgg<DjE 0 < B£3 ttfc N G F & 

coi32] cnf>flD^ffli^, jbEoxnnacii 
£riEo<»£SftfcNGF**»B£ofc. /<-f*7? 

4»KlNGF^t*o/Co 1 : 1500CD#WS[CD 

m&n£.u&to&¥®*&&*& c tc c t & e> , 

<*B^«^»tt (1500X3.7 =) 5550ng/ml©r£&NG 
©*gg«U-1f--7 £ >i'hy h >;-fcJ:oT 52000nq/ 

30 

[0133] H9««IS^Mia^BNGF<J)/^*r 
-y-te-f&m^U C©NGF«3.7ncp/mlT#&*£ 
#*£Cfc. Hlrti®feSitg^BJ©^-/^Ty-b^3fe 
S£^U COttBttl : i500<D##*&r 

4. E. ai;rfiS3tifcl!*NGF©||W*yJ:tf»tt 

fcfc&f* ^PVh^7^ (RP-HPLC) 

GFCD««*fJtCfl#tt«3e*tT^fc. RP-HPLC& 40 

frti£tToao-c*ote. -r&fe5i8«A=**o.iK 

hy7iUaH3|» (TFA) : i^&B = 7*fe h ;U 
*o.l%TFA C<"^HPLCHaKS8) ;*7A = 
VyOec C4 #214TP54 J i£S = &# 1 ml. KftttttHO V 



0 

5-10 
10-40 
40-50 



«ffll¥6-3 1 9 549 
48 

%B 
5* 

5-20% 
20-50* 
5fr*0% 



50 



1***4 BWT, NGFteJ:af«7cNG 
F©<£g£&£L/c 0 %Btt, *7A&^*<DjfflKB 

£-e&*. ^*ffliaccj:^iM$n^5^NGFCD^ 
»ttfi34KBr»iHUfc. settsnajESh/cfiifflia 

4*NGFOW*l*»43KBt!»lBLft:. C<DNGF 

c;g7c^n/to <g*(DRP-HPLc*7^Att. cne> 

[0134] ±^m^mm^n^ntcmxmsM^i 
soul ccfcor, *&NGF©&ar*>><*He--* 

zmz± <®Mb Kfr i tc loonq ®3vmm&mm& 
jSNGFtaoosom ?micmMbtLm&, c<D{m<o 

NGFK-*©**3«tt— fiiftofc (HOIA) . C 

GF<bl^Gfi^-C@ffl-r^Ci^?tiS^n, £fcsom 
C©«H3WftlD0ng £ C <h 

R P - H P L Cffi£<Qmfrt>MMbtcy 5 *7!s a 
*£*$&* -5 C© * >;<*ff©N G F t l,r©RMt# 5 

wmmztx*. c©tr-^©JtiStt«. 3S£?@ig£*ffl 
na^SNGF-c^^nfti-encoffifflrttr^o/t oji© 

5nq/m1) . C©<fc5CC, E. 3 **(D»*N G F « 

[0135] n£&±tmmm3 . b . 2 a . cc*5#£ 

J:5«CLrtTbnS«^tt. W£NGF0flW*«T© 
r$^20(gK:®ffiT^o *K:c©aw»*io-2ofS«©« 

nftftftth'J'SA, pH5.0r*0, cn«W4NGFAS 
C(D^' y7y -*CC oJ^"C^OC<D^* y 7 7 

tt. «*f »©»»JSSH«K3&«1. 5-2 Mi^C acc+»tt 
lWS*ad'r*. Ctl^C^^T, 3^SHPLC(CJ:0fl 
S$ns<i:^0c, E. 3y*>A^(t*iJ:CKjEL<Wft 
3tift*ofcNGF48»S-tt*CiJOTI«ift*. 



m 
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[0136] mftbtLtmz&>bbxim*'<i' ? r <t 

U 'MC50nt&®± h U^A, pH5.0*©S--fe7T 
n-*ocfrtt£ 0 COrf^ASrSfc&U 0.05-1. 5M N 

fflHPLC«CJ:r,T*iH4ftS*ta!«3-ttS. Hi2» 
«ftB*iB^«JOa!fflHPLC (RP-HPLC) 

iEO<J*£3tifcNGF# 

47%7-fer-r y^riSffl'T* (Hi2) W^Stittl^N 

fmmcm>L <e o tiel < n £3 h/cN g f tixim 

y -&<2f$f4<Z) RP-HPLC£>^ ^ft^n 7 

stirc»«. w£NGF©£fie-*©*<lft«c»aii- 
%r-feh-n;;i/-cSttJ-rs£Str-^««4NGFo 20 

[0 1 37] j3M-SSSftfcNGF<D-'7 h'JEKJB 
MttH^»w*r9«^cctHt«WStttt. e.d. jo 

= 0.17±O.OHig/niTC*o3ft. 

tt. E.D. 10 = 0.26+ 0.02ng/m"ir&o/c 0 t<DC£H\ 

e. ^yrffissn, ccrenstis^fficci-Drn 

£*s J: tmm 3 ftfcW £N G F *^fc£#5WK3Stt 

[0 13 8] C. JSHRt hBDNF©»£ 30 
iK^mDteSttStiaj^fcLT. E. =iyc£ 
*3titea»*fl»t hBDNFt, ±fBHifiW3Bia 

D. /&&NGF -3<D#£ 

T82iafc«4IB»DJ:5a:rtJRk hNGF-3£, ±B 

1 . NGFfc<£tfBDNF<ZVW*7*-W 40 

©<fc5&CbT»»Ufc(GoTI1ns *5<fcO' Lile 1989 Brai 
n Research 502: 99), n&KM9i? £ £ , S&SftgS 

fcRDttiLfc. ^<Z>fffl£g5£, ftfflfclfliM HE PES 
/i vVr -pH7. 2 2 ft* 

: 250 (Difco, Detroit, Michigan)©^ 50 
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$ ^Bsiaifom £&**isaio% i ft h * vmmt « c t k 

gp£. l(fA^^%Mn^^VMA HE PES, P H7. 
2 L««*3Rtt«:*ff L ftl^J^ » nil 3 

SSiSlfiLfS, 4nM*JU£ 6ftnq/l^^U>-G, 
25nW HEPES, pH7.2*8S»IUfcy;V^93«a-f 

tmsAo) . m«:(wi-rs#-*--n>iiiis*»« J i;4 

firofc. 3B3fflf*. m^MRtiUXJior 

vmrnavmBK* ^x^osomi iitMu. 
co 1 3 9 ] tte%««tt(cH Lty^fe-ft^ »m 

©iSBMMRttiOMi **^*^Cc»Jao, ^©1111^7.5 
/Co Ifl^iaa. 10rW HEPES, pH7.2 

^xJi/ao ls/ii sane. ^@B!^37 o c0-r>+^ 

-^-5r-«CRUr4^Ba^ft:. XK, 6.7mlCDl2M 

hc i * 1 y 9 *-©-fv^o^^--;i/Cc»j!f o/casa 

a»5^n^-/^-y-^- (Dynatech, Chantilly, V 
irqinia)^ffll/>"C, 570nra rOHOfeKftfi-^ x;l/CCffl-r 
^690nm ©«Wiiik«l/raHJEl/fc. M6»3g^#tt 

^^xji/rtic^-r^fflia^cbit^L, ^urfe^STc 

~v h (TU) r^$ti-S^#rStt©?SS«, I*g3fflia 

«. 1 : 100,000 #«Ufc«&KKR#so^**£#4 
^r^ii^, ^CD^WJ lOO.OOOTTU/mliSa^tl/t, 
HS8tt«- »lS0©SR«a-9 h«*5MWi«l»©inia 

Hf6fW4 : NGF/BDNF»©»«Sli«t*>^^» 
NGF-30)^D-->^ 



(27) 
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A. NGF-3 0DNA7^y>>h*ltlBf6fc«>© 

^y^7-t* • *x-<> • »;r^^3> (PCR) om 
m 

**5£tffc rOBDNFfcn- FtSSKKJOOMBMC 
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* y=fS*U**F, NNF-lfcAOfNNF-S^&ja 
[0 140] 



NNF-1 (-b > X X I* 7 > K) 
Hindlll 

5'- GGAAGCTT GTG TG(C/T) GAC AG(C/T) 
(A/G) (A/T)G TGG GT -3 1 



(A/G)T(C/T) AG(C/T) 



NNF-3 (T>^-b>X Xh5>K) 
BamHI 

5'- CCGGATCC TTC CA(A/G) TG(C/T) <C/T)TI (A/G) (A/C) (A/G) 
TCI AT(G/C) CC(C/T) C(G/T)G CA-3 ' 



[0141] NNF- l*J<J;tfNNF-3£PCR (H 

xY;wrmm&8&u ^ur^K^fi iso- 

200bp tt$fi®£3feDNA'<> F*yA*6fcJ9HIU ¥ 
»*Bii*£lCJ: oTSmal-^^r- ^Ml3npl0CC ^ p 
-->*L/c 0 ^6-r^a*SRl£jS*E. atfTGl* 

PCRKlJ:^r»6hfc^>#A«:«Sl0fct hBDN 
F=J-KE5»J<t»^5StlKfeffT'C^^^U9 FJNKtsfc 
(16*01 1#JH) - MErCD!/? British Biotech 
*6A*Lfc^>^A<c«a»Lfet: hNGFflc3R*>^ 30 

fc d3S0»l#J&) . \,>*ftifr-1i<D 7u-~ft^47 

y* FftftLfc^-fat, *n«jbiii»oa^ofc. 

F-m ttX36bp<0*t«3tlteDNA7^^>h4* 
y =f* 2 F N N F - 1 fcJctfN N F - 3 ©H*c£j 
*U C<D^7^>FtttFNGFt53«9Lr<. t 
hBDNFi44%R-tt^>/<^K77^>h*3-- 40 
FlWfc (07) o T5 ^B^ttO-WiNGF* 
£tfBDNF©^fc»*Sfc©r**L ttc— gR2N 
GFS&ttBDNFO-^CCJtrStBBIttt?** (0 
7). NGF-3"7^^>Mi> NGF*?J:C/BDN 
F ©r.o#*K&£*If#T£ © <h BHV l/l>*HBItt* N G 
F$fcttBDNF£#UTWT£(H7) B C 
©7^^>hODNAiB5tf«:Ta*f i tO. CCtNG 
F*$J:tfBDNF£ifc«TS. Cti60ffiHtt«cat-3» 
tf, C<07 7^>h«NGF/BDNF»©»lSR» 

& * ymmomms 6 was nfc t so 



ftttSnfc. ccMRSUM»*J:»*>^^ft*NGF 
-3<L#£Ufc 0 

[0 14 2] B. NGF~3©fc rjtfc^^a-^ 
yr*fcA©PCR«i»DNA©3Wffl 

±ia© <fc 5 &c u r p c r jc ct o r Jf*g $ n ft n g f - 3 

©DNA77^>h* ( "P-dCTPOSaETPC 

^XvA^F I XlKDt f^A7>f^ y- ( Strat 
agene#£D#no. 946203) £X & y -~> ^0/c o ^ 
p~^>>/£j$DiITC£CCJ:oT % 1.2 xio 5 ®©:/ 

ncll*fl!l>fc. H»tt^O-->**DDNA©a»}B^b 

PCR7 5$0f>H:'W:/y v F0JSLfc«fl©Mi3 
*^^P->*JJ«^1 BEttO^fcLfc^oT 
iS*fil*6EW8HeLr. fcFNGF-3©SE£fc«ll 
Efll (06) fcJcfltETS^IIEW <H7) 
[0 143] 

C . E . ay-COJSJfcfc rNGF-3©»R 
JjaBi6»!l4BIB«©J:9fiCLr»6hfefc MEI&NG 
F-3»E**E. 3»;»<^>-KJtAU *©"< 
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bdnf ATC CATCCTTTTCCTTACT&TGCTTATTTCATACTT 

nq f-1 ATGTCCATCTTGTTTTATCTGATATTTCTCGCTTATCTCCCT^ 

nq £ ATGTCCATGTTCTTCTACACTCTGATCACAGLlV lUHJ 'ltjATOt^CATACAGCCGCAACCACACTCAGA 

ACCAAACATCCGAGGACAAGCT -GCCTTGCCCTACCCACGTGTCCCG-- -ACC- - - — -CATGGGACTCT 

AAGGAGTTTGCCAGAAGACTCCCTCAATTCCCTCATTATTAAGCTGATC^ 

GAGCAATGTCCCTGCA---GGA CAC ACCATCCCOCAAGTCCACTGGACTAAACTTCAGCATTCCCT 

CCAGAGC gtgaatcgccccaacgcagcttcaagagccttgacatcattgcctgacactttccaacacgt 

CTCCAAGCAGATGGTGGACGTTAAGGAAAATTACCAGAGCACCCTGCCCAAAGCTGAGCCTCCCCGAGAGCCCGA 
TGAC ACTGCC CTTCGCAGAGCC— -CGCAGCGCC CCG- GCAGCGGCGATAGCTGCACGCGT 

G AT AGAAG AG CTGTTGG ATG AGG AC CAGAAACTTCCGCCCAATGAACAAAAC AATAACCACGCAGA 

GCGGGG AGGGCC CGCCAAGT C AGCATTCC AGC C AGTG AITGCAATCG ACACCGAACTG CTGCG AC AAC AG AG ACC 
GCCGGGG CAGACCCGC - - -AACATT — - ACTGTG -CACCCCAGCCTGTTT AAAAAGCGGCG 

CTTGTACACGTCCAGGGTGATCCTCACTAGTCAACTGCCTTTCGACCCTCCTCTTCTCTTTCTGCTCCAG 

CTACAACrCACCGCGGGTCCTGCTGAGCGACAGCACCCCCTTGGAGCCCCCGCCCITGTATCTCATGGAGGATTA 

ACTCCGTTCACCCCGTGTGCTGTTTAGCACCCAGCCTCCCCGTCAAGXrrGCAGACACTCAGGATCT^ 

CAAAAATTACCTAGATGCTGCAAACATGTCCATGAGGGTCCGGCCC CACTCTGACCCTGCCCGCCCAGC 

CGTGGGCAGCCCCGTGGTGGCGAACAGAACATCACGGCGGAAACGG TACGCGCAGCATAACAGTCACCGAGG 

GGTC^GTGGTGCTGCCCCCTTCAACAGGACTCACAGGAGCAAGCCGTCATCATCCCATCCCATCTTCCACAGGGG 

GGAGCTGAGCGTGTGTGACAGTATTAGTGAGTGGGTAACCGCGGCACACAAAAAGACTCCAGTCCACATGTCGGG 

GGAGTACTCGGTATGTGACAGTGAGAGTCTGTGGGTGACC GACftAC/TCATCGQCC ATCC ACATTCGQvw 

CGAATTCTCGGTGTGTGACAGTGTCAGCGTGTGGGTTGGG GATAAGACCACCCCCACAGACATCAAGCG 

CCGGACGGTCACAGTCCTTGAAAAGGTCCCTGTATCAAAAGGCCAACTCAACCAATACT^ 
AC^ACCAGGTCACGGTGC^GGGGG AG ATC AAAACGGGCAACTCTCCCGTCAAACAATATTTTTATG AAA CG 
CAAGGAGGTGATCGTGrrGGGAGAGCTGAACATTAACAACAGTGTATTCAAACAGTAL-rrmTGAGACCAAGTG 

CAATCCCATGGCTTACACAAAACAACGCTGCACCCCCATAGACAAAAGGCATTGGAACTCCCAGTGCCCAACTAC 

TAAGGAAGCCAGGCCGGTCAAAAACCGTT GCAGGGGTATTCATGATAAACACTGGAACTCTCAGTGCAAAACA 

CCGGGACCCAAATCCCGTTGACAGCGGGTGCCGGGGCATTGACTCAAAGCACTGGAACTCATATTGTACCACGAC 

CCAGTCGTACGTGCGGGCCCTTACCATCCATACCACAAACAGAATTCGCTCCCCATTCATAACGATAGACACTTC 
CC AAACCTACGTCCG AG CACTG ACTTC A G AG AAC AAT AAA CTCGTG GGCTGGCGGTGG AT ACGG ATAGACACGTC 
TCACACCTTTGTCAAGGCGCTGACCATGGATGGC AAGCAGGCTGCCTGGCGGTTTATCCGGATAGATACGGC 

TTGTGTATGTACATTGACCATTAAAACCCCAAGATAC bdnf 
CTGTGTGTGTGCCTTGTCG AGAAAAATCGG AAGAACATG A nq f - 3 

CTGTGTGTGTGTGCTCAGCAGGAAGGCTGTGAGAACAGCCTGA nqf 
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